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2. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NC1
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

| -20353kN

-103,08 kN || 2152kn 94,39 kN

il

Y X

3. 1D wnitrni sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC2
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

-203,65 kN 73,39k

-103,33 kN -213,63 kN -94,02 kN




4. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NCZ
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

il

Y X

5. 1D wnitrni sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC4
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

H° 7212 kN

-92,74 kN

R

[ [T T ol

-170,04 kN

-164,62 kN

|| ragkn

180,03 kN

-86,19 kN

78,04 kN



6. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NCE
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

ALY i

21,03 kN -60,26 kN

41,58 kN 53,46 kN

il

Y X

7. 1D wnitrni sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC6
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse




8. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NC7
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

15,04 kN 4 3027kN | =

-15,87 kN

il

X

9. 1D vnitrni sily; N

Hodnoty: N

Nelinedrni vypocet
Nelinearni kombinace: NC8
Soufadny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

1245 kN

~13,57 kN
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10. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NC¢
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

il

X

11. 1D vritrni sily; V2

Hodnoty: V:

Nelinedrni vypocet
Nelinearni kombinace: NC1
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

8,96 kN

AT

S



12. 1D vnitrni sily; V_z

Hodinoty:' V2

Nelinearni wypocet
Nelinearni kombinace: NCZ
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

-29,19 kN

-23 20 kN

12. 1D vnitrni sily; V2

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC3
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

§ -1110 kN -28,46 kN
A
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14. 1D vnitrni sily; V_z

Hodinoty:' V2

Nelinearni wypocet
Nelinearni kombinace: NC4
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

-24,43 kN

-32,35kN

15. 1D vnitrni sily; V_2z

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC5
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

143 kN

erw



16. 1D vnitrni sily; V_z

Hodinoty:' V2

Nelinearni wypocet
Nelinearni kombinace: NCE
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

2337 kN 2ATkN
PN

17. 1D vnitrni sily; V_2z

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC7
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

L19kN

24,07 kN -11,97 kN
7

AT

S



18. 1D vnitrni sily; V_z

Hodinoty:' V2

Nelinearni wypocet
Nelinearni kombinace: NCE
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

il

X

192. 1D vnitrni sily; V_2z

Hodnoty: V:

Nelinedrni vypocet
Nelinearni kombinace: NC9
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

4,94 kN

AT
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20. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NC1
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

- I
-243,35 kNm 3 49,56 kNm -202,63 kNm

il

X

21. 1D vnitrni sily; M_y

Hodnoty: My

Nelinedrni vypocet
Nelinearni kombinace: NC2
Soufadny systém: Dilec
Extrém 1D: Dilec

Vybér: Vse

-248,28 kNm 41,91 kNm -197.37 kNm
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22. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NCZ
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

-163,74 kNm 78,66 kNm -208,27 kNm

il

X

22. 1D vnitrni sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC4
Soufadny systém: Dilec
Extrém 1D: Dilec

Vybér: Vse

2832 km = 6,41 kNm 131,07 kNm

AT

S



24. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NCE
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

'

@

B
=
4
3

-18,43 kNm

135,32 KNm

20,41 kNm

0,00 kNm 0,00 kNm
A

il

X

25. 1D vnitrni sily; M_y
Hodnoty: My

Nelinedrni vypocet

Nelinearni kombinace: NC6

Soufadny systém: Dilec

Extrém 1D: Dilec

Vybér: Vse

3
Y =
Iey 1 = ’ - 7 n?
; ‘.,..;nmmllHF-‘l'!.ifflm]&:\\X\\‘:\\\\m\\\‘\“\“\\\\\\\\\\l\ o
-142,64 kNm

-54,65 kNm

-12,10 kNm

23,16 kNm
0,00 kNm |

0,00 kNm
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26. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NC7
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

=53 90,58 kNm L -46,30 kNm

0,00 kNm §

il

X

27. 1D vnitrni sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC8
Soufadny systém: Dilec
Extrém 1D: Dilec

Vybér: Vse

-3534 kNm 78,61km B

0,00 kNm | 0,00 kNm
AN
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28. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NC¢
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

0,00 kNm 0.00 kNm
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2. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocst
Kombinace: 251

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

il

X

3. 1D deformace; u_x

Hodnoty: ux

Linedrni vypocet
Kombinace: ZS2
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

7
s

S

B 20,2 mm
3,7 mm

20,1 mm
213 mm
4.4 mm
0,0 mm i 0,0 mm

20,2 mm
20,1 mm
213 mm



4. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocet
Kombinace: 253

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

-20,2 mm
=20, mm 34,7 mm

-22,5 mm

il

X

5. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS4
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

20,2 mm
20,1 mm
213 mm

7
s

S



6. 1D deformace; u_x

Hodnoty: ' ux
Linearni-vypocet
Kombinace: 255

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

-20,2 mm
=20, mm 34,7 mm

-22,5 mm

il

X

7. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS6
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

-28,8 mm 49 mm
-29,1mm 4.9 mm
5.2 mm

{ 0,0 mm

AT
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8. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocet
Kombinace: Z57
Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

31,1 mm

-4,7 mm 2
34,7 mm 314 mm

-4,6 mm

-54 mm

il

X

9. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS8
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

-4,7 mm 4,9 mm
-4,6 mm 49 mm
52 mm
-5,4 rmm
{ 0,0 mm
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10. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z51
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Vie

I

55,4 MPa

il

X

11. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS2
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse
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12. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z53
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Vie
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12. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS4
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse

edn £T0
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14. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z55
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Ve

g €T

"
N

==

I

55,4 MPa

il

Y X

15. 1D nanéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS6
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse
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16. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z57
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Ve

T \\mw\\\‘
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vy
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-18,3 MPa 16,2 MPa

. 1D napéti; o_x
Hodnoty: ox
Linedrni vypocet
Kombinace: ZS8

Souradny systém: Hlavni
Extrém 1D: Dilec
Vybér: Vse

i \t‘{“;\u\\\\u\u;\.ﬁ\]\l‘.\\:“

i

fru.WﬂH J' i (T T
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13,6 MPa

10,9 MPa
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18. 1D vnitrni sily; N

Hocinoty: ' N
Linedrni-vypocst
Kombinace: Z51
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

-75,35 kN 141,82 kN -69,59 kN

il

X

192. 1D vnitrni sily; V_2z

Hodnoty: V:

Linedrni vypocet
Kombinace: ZS1
Souradny systém: Dilec
Extrém 1D: Dilec
Vybér: Vse

19,23 kN

A

S



20. 1D vnitrni sily; M_y

Hocinoty: ' My

Linearni vypocet
Kombinace: Z51
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

192,48 kNm = 37,25 kNm 155,97 kNm
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2. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocst
Kombinace: 251

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

mm

E i i
=26 mm S TYITTY mm
-8,6 mm 19 mm mm

11,8 mm

-12,4 mm 0 25mm
0,0 mm 0,0 mm 0,0 mm
A

il

X

3. 1D deformace; u_x

Hodnoty: ux

Linedrni vypocet
Kombinace: ZS2
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

AT

S



4. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocet
Kombinace: 253

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

v

il

X

5. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS4
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

7
s

S



6. 1D deformace; u_x

Hodnoty: ' ux
Linearni-vypocet
Kombinace: 255

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

v

il

X

7. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS6
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

AT

S



8. 1D deformace; u_x

Hodnoty: ' ux
Linedrni-vypocst
Kombinace: Z57
Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

Hm

0,0 mm

il

Y X

9. 1D deformace; u_x

Hodnoty: ux

Linedrni vypocet
Kombinace: ZS8
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

~27 anin
A 3 s
-2 mm -3 Zdhtam mm
30mm 3,0 mm
0,0 mm 0,0 mm




10. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z51
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

365 Mpg

35,5 MPa 28,9 MPa

'3
[
% ‘
o

-45,1 MPa -21,6 MPa

il

Y X

11. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS2
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

35,5 MPa

-45,1 MPa 21,6 MPa ' 38,1MPa




12. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z53
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

p ) o
® E £
w =
w
|
. .
[} Q.
&
£1% 2
S % & M 289Mpa
377 MPa

22,2 MPa -24,8 MPa

4,2 MPa

il

X

12. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS4
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

35,5 MPa

A

S

' 38,1 MPa



14. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z55
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

'8
a
%65 Mpg

1 eaW ¢zt
= 4y

*696 Mpy

28,9 MPa

"2 pgp, Lé
2 99 K

22,2 MPa -24,8 MPa 37,7 MPa

4,2 MPa

il

X

15. 1D nanéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS6
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

21,6 MPa 16,9 MPa

23,7 MPa -24,3 MPa

A

S



16. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z57
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

e o] ™~ o
2 § % N
z < '
E oy 3 &
B Fa - g
w
15,1 MPa -17,1 MPa 22,2 MPa -22,9 MPa -23,2 MPa 224 MPa

17. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS8
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

9,1 MPa

-12,6 MPa




18. 1D vnitrni sily; N

Hocinoty: ' N
Linedrni-vypocst
Kombinace: Z51
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

A

S

- z g:
=R R =1
= § ¥H
| | -75.96 kN 142,40 kN 70,7kN | |
£ i
Lx
12. 1D vnitrni sily; V. z
Hodnoty: V:
Linearni vypocet
Kombinace: ZS1
Souradny systém: Dilec
Extrém 1D: Dilec
Vybér: Vse
£ z
o oS
» = -
B o wo &
5 ‘i‘:z
: M
@ =]
= )
- 3 gy 5 -
i =
: =5
B &7
- %
-15,79kN 274 kN -13,05 kN




20. 1D vnitrni sily; M_y

Hocinoty: ' My

Linearni vypocet
Kombinace: 251
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

WA 8008
eyl
K :I? kN,
-99,26 kNm

6;
=134

-125,85 kNm

23,30 kNm

e 99 8
27,66 khm
oL P

-102,30 kNm

0,82 kNm
2393 KN,

0,67 kNm
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2. 1D deformace; u_x

Hodnoty: ' ux
Linedrni-vypocst
Kombinace: 251

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

17,1 mm
17.2mm

il

X

3. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS2
Soufadny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

-14,6 mm
=148 mm

AT
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4. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocet
Kombinace: 253

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

-1_[-)',& 17,1 mm
19,5 mm 17,2 mm
0,0 mm

il

X

5. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS4
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

-14,6 mm
148 mm H

AT
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6. 1D deformace; u_x

Hodnoty: ' ux
Linedrni-vypocst
Kombinace: 255

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

-1_[-)',& 17,1 mm
19,5 mm 17,2 mm
0,0 mm

il

X

7. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS6
Soufadny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

7
s

S



8. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocet
Kombinace: Z57
Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

il

X

9. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS8
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

4,1 mm
4,1 mm

7
s

S



10. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z51
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Vie

N
i Sy,
'lll.'

l.'.;l
L
o
i
i

612 MPa B -72,6 MPa -68,6 MPa [ 57,9 MPa

il

X

11. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS2
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse

‘gll‘ll'll..

R O T e,

..-‘-_llx. I
e P O T e

i cadl,

; P
i

61,2MPa CE| 726 Mpa T31MPa | 644 Mpa

A

S



12. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z53
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Vie

658 MPa 4 -750 MPa

-686 MPa [ 57.9MPa

il

Y X

12. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS4
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse

, .',.nu‘l‘l‘};nnn.,. I

Ry
TaaveiuEeESRILL S

panguly

iy

612 MPa F= -72,6 MPa -731MPa 64,4 MPa




14. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z55
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Vie

e
y s, “;‘“‘;.nl‘ JITH
‘==::*- Forey — i

o

658 MPa 4 -750 MPa

PaEL

| -686MPa H 57.9MPa
A 2
Lx
15. 1D napeti; o_x
Hodnoty: ox
Linearni vypocet
Kombinace: ZS6
Souradny systém: Hlavni
Extrém 1D: Dilec
Vybér: Vse
™~ ]
2 w §
‘-llllllnn ¥ m
s R 8 .. §
RIARUEELEE G R paibsasit NERSe
Tl
T

Eeiy

32,5 MPa -34,5 MPa

] -22,5MPa [ 19.7 MPa
P




16. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z57
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Vie

can 568

B il

e
'I%\‘ﬁ\\tm-.

it

f
o

==
185MPa EE 212 MP2

il

X

17. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS8
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse

139MPa B -18.8MPa

A

S

SRe ANy,
e AT

L1773
Eoiasss

-308 MPa /—F— 28,7 MPa

' Sy,
g gy 80
S

=
-180MPa SR 13,3 MPa



18. 1D vnitrni sily; N

Hocinoty: ' N
Linedrni-vypocst
Kombinace: Z51
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

-135,49 kN

il

X

192. 1D vnitrni sily; V_2z

Hodnoty: V:

Linearni vypocet
Kombinace: ZS1
Souradny systém: Dilec
Extrém 1D: Dilec
Vybér: Vse

A

S



20. 1D vnitrni sily; M_y

Hocinoty: ' My

Linearni vypocet
Kombinace: 251
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

s
-183,32 kNm 39,81 kNm -156,39 KNm

12,41 kNm 106,22 kNm
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2. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocst
Kombinace: 251

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

=L MM
Thmn
=10 mm

-8,3 mm

25 mm 5 mm
3,0 mm
0,0 mm 0.0 mm | 0.0mm

il

X

3. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS2
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

7
s

S



4. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocet
Kombinace: 253

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

3,0 mm

0,0 mm | 00 mm

il

X

5. 1D deformace; u_x

Hodnoty: ux

Linedrni vypocet
Kombinace: ZS4
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

7
s

S



6. 1D deformace; u_x

Hodnoty: ' ux
Linearni-vypocet
Kombinace: 255

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

3,0 mm

0,0 mm

il

X

7. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS6
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

AT

S



8. 1D deformace; u_x

Hodnoty: ' ux
Linedrni-vypocst
Kombinace: Z57
Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

il

X

9. 1D deformace; u_x

Hodnoty: ux

Linedrni vypocet
Kombinace: ZS8
Souradny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

13 ] -2,3 mm :
27 mm 2 =25mm & g MM
—12? mm 14 mm "7 mm 54 mm mm
-2,0 mm
0,8 mm
0,1 mm
| 0omm 0,0 mm topmm

A

S



10. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z51
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

‘08
a

618 Mpg

egn 0L
= G

75,0 Mpy

o
~107.2 Mpg g
a7 E

e V'8

-219 MPa

-46,7 MPa 361MPa

37,7 MPa -49,2 MPa |
A

il

Y X

11. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS2
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

-58,1MPa .I 49,3 MPa

37,7 MPa -49,2 MPa
A




12. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z53
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

5 @
g & g
3 5 2
i
) 14
& s
e - = <
58 MPa || -21,9 MPa
49,0 MPa -58,3 MPa -46,7 MPa 36,1 MPa
A

il

Y X

12. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS4
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

-58,1MPa .I 49,3 MPa

37,7 MPa -49,2 MPa
A




14. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z55
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

5 @
g & g
3 5 2
1
3 !
& £ls .
K = ~ Py
S8 MPa || -21,9 MPa
49,0 MPa -58.3 MPa -46,7 MPa
A
o4
15. 1D napeti; o_x
Hodnoty: ox
Linearni vypocet
Kombinace: ZS6
Souradny systém: Hlavni
Extrém 1D: Dilec
Vybér: B1..B7
- kg ©
t : b
$ & b}
\J\L.LJ'))_”
] ] 3 ]
g HE ]
O ~
5 F1% r
36Mpa || -58MPa
30,3 MPa -32,3 MPa -24,4 MPa
AN

36,1 MPa

21,6 MPa



16. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z57
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

158 Mpa

19,8 MPa -22,6 MPa

il

Y X

17. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS8
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: B1..B7

2d 608 \E

i -64 MPa

191 Mmp,

-29,6 MPa

27,4 MPa

13,5 MPa

-13,1 MPa

83 MPa



18. 1D vnitrni sily; N

Hocinoty: ' N
Linedrni-vypocst
Kombinace: Z51
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

58,38 kN

oo z = Z
= g |3 =1
3 3 [ =
|| -7657kN || 140,93 kN 7103 kN
- P o
Lx
12. 1D vnitrni sily; V. z
Hodnoty: V:
Linearni vypocet
Kombinace: ZS1
Souradny systém: Dilec
Extrém 1D: Dilec
Vybér: Vse
k4 Z
— M
B € 5 2
ks kS
3 M
% %
Fd f -
3 g 5

-2513 kN

A

S

iy,

~52,82

2,89 kN

s

8
EEEE

=38

223N ||



20. 1D vnitrni sily; M_y

Hocinoty: ' My
Linedrni-vypocst
Kombinace: 251
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

‘e
4 kN,
107,67 kN

6

Wk V9
35k

24,58 kNm 111,77 kNm

rgfgﬁ K Nm

-132,21 kNm

Wi 08 5%
2737 kN
LuN‘;‘VE"Z
0,67 kNm

0,82 kNm

69,53 kNm

72,96 kNm
A
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2. 1D deformace; u_x

Hodnoty: ' ux
Linedrni-vypocst
Kombinace: 251

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

-13,8 mm
13,0 mm

-19.5 mm

il

X

3. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS2
Soufadny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

-13,8 mm 54,1 mm
-13,0 mm 54,1 mm
-19,5 mm

0,0 mm

AT

S



4. 1D deformace; u_x

Hodnoty: ' ux
Linedrni-vypocst
Kombinace: 253

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

-45,4 mm -37.1mm e -; 241 mm
454 M -36,9 mm -36,4 mm 23,6 mm
258 mm

| 0,0mm

il

X

5. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS4
Soufadny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

-13,8 mm 54,1 mm
13,0 mm 54,1 mm
-19,5 mm

0,0 mm

AT

S



6. 1D deformace; u_x

Hodnoty: ' ux
Linedrni-vypocst
Kombinace: 255

Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

-45,4 mm -37.1mm e -; 241 mm
454 M -36,9 mm -36,4 mm 23,6 mm
258 mm

| 0,0mm

il

X

7. 1D deformace; u_x

Hodnoty: ux

Linearni vypocet
Kombinace: ZS6
Soufadny systém: Globalni
Extrém 1D: Lokalni

Vybér: Vse

36,2 mmi
36,6 mm

=33 mm
-3, mm

-4,9 mm

AT

S



8. 1D deformace; u_x

Hodnoty: ' ux

Linearni vypocet
Kombinace: Z57
Souradny system: ‘Globalni
Extrém 1D: Lokalni

Vybér: Vie

-34,9 mm 62 mm
-35,2 mm H 61mm
£ 6.7 mm
00 mm
T
9. 1D deformace; u_x
Hodnoty: ux
Linedrni vypocet
Kombinace: ZS8
Souradny systém: Globalni
Extrém 1D: Lokalni
Vybér: Vse
- - 3 . 6.2 mm
=58 mm .l 2,7 mm 1 61mm
6,7 mm
0,0 mm

AT

S



10. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z51
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Vie

— s T et
T O A Gt
s R g i

i

85,0 MPa 68,8 MPa

il

Y X

11. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS2
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse

S
o =
R fif i YIS n T
e
85,0 MPa ! 42,5 M| 73,0 MPa




12. 1D napéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z53
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Vie

e g I
o

i
)

85,0 MPa 68,8 MPa

il

Y X

12. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS4
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse

— e e
TS ”’”’-’fﬁ’:’#gfﬁ;’}{f’w i
85,0 MPa =92, 42,5 MEgj| , 73.0 MPa




14. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z55
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Ve

e )
- 2% g
'f; =
N
_g e .‘:.-,gvlr.w_ru,qm,'ﬂrrJ,;,J;Im il "i”" v ‘.W\\\\\\‘\\\\m!\\‘\‘\‘.’,\ vy
I i TRTII =
85,0 MPa 2929 MPa .J""l"-'{{f{y}/,ii'}ﬂ\\\\&‘@-“ MPa

68,8 MPa

cgnEDY

il

X

15. 1D nanéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS6
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse

e , B -
‘, \.‘m‘\nw“yl‘\l\,g\“ Wi 7 i - \“m\,\\\l‘ i ’WH’/ i
%&‘ﬁ\ﬁ\\,{&\\\&mﬁ\‘ g i ‘{‘%{}}3\{}%{3\\\{“\‘“‘“‘\" i

Uiy

TR

I
B

= 222 MPa
25,6 MPa

A

S



16. 1D napeéti; o_x

Hodinoty: ' ex
Linedrni-vypocst
Kombinace: Z57
Souradny system: Hlavni
Extrém 1D: Dilec

Vybér: Ve

pue
—— R L
\}!.\\“\“ :‘R{{&M&‘I““ i ’“-"J-‘n‘ffmf%

i o T
i Qe

h i mmnnl‘" i .
T i

| ]
A’Jifwrﬂf;rfﬂm

il
l

]
il

i
i
22,2 MPa

22,7 MPa

il

Y X

17. 1D napnéti; o_x

Hodnoty: ox

Linedrni vypocet
Kombinace: ZS8
Souradny systém: Hlavni
Extrém 1D: Dilec

Vybér: Vse

2 ] e

i e
U R R
i ] T
22,2 MPa : i i B 18,0 MPa




18. 1D vnitrni sily; N

Hocinoty: ' N
Linedrni-vypocst
Kombinace: Z51
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

L 20 kN g J

-71,92 kN

il

X

192. 1D vnitrni sily; V_2z

Hodnoty: V:

Linedrni vypocet
Kombinace: ZS1
Souradny systém: Dilec
Extrém 1D: Dilec
Vybér: Vse

A

S

|| 14659 kN

-65,76 kN

-16,11kN



20. 1D vnitrni sily; M_y

Hocinoty: ' My

Linearni vypocet
Kombinace: 251
Souradny system: Dilec
Extrém 1D: Dilec
Vybér: Vie

168,28 kNm [ 3133 kum ; 136,95 kNm
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2. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NC1
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

| -20353kN

-103,08 kN || 2152kn 94,39 kN

il

Y X

3. 1D wnitrni sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC2
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

-203,65 kN 73,39k

-103,33 kN -213,63 kN -94,02 kN




4. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NCZ
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

il

Y X

5. 1D wnitrni sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC4
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

H° 7212 kN

-92,74 kN

R

[ [T T ol

-170,04 kN

-164,62 kN

|| ragkn

180,03 kN

-86,19 kN

78,04 kN



6. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NCE
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

ALY i

21,03 kN -60,26 kN

41,58 kN 53,46 kN

il

Y X

7. 1D wnitrni sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC6
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse




8. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NC7
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

15,04 kN 4 3027kN | =

-15,87 kN

il

X

9. 1D vnitrni sily; N

Hodnoty: N

Nelinedrni vypocet
Nelinearni kombinace: NC8
Soufadny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

1245 kN

~13,57 kN

AT

S



10. 1D vnitrni sily; N

Hocinoty: ' N

Nelinearni wypocet
Nelinearni kombinace: NC¢
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

il

X

11. 1D vritrni sily; V2

Hodnoty: V:

Nelinedrni vypocet
Nelinearni kombinace: NC1
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

8,96 kN

AT

S



12. 1D vnitrni sily; V_z

Hodinoty:' V2

Nelinearni wypocet
Nelinearni kombinace: NCZ
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

-29,19 kN

-23 20 kN

12. 1D vnitrni sily; V2

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC3
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

§ -1110 kN -28,46 kN
A

4
bl



14. 1D vnitrni sily; V_z

Hodinoty:' V2

Nelinearni wypocet
Nelinearni kombinace: NC4
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

-24,43 kN

-32,35kN

15. 1D vnitrni sily; V_2z

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC5
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

143 kN

erw



16. 1D vnitrni sily; V_z

Hodinoty:' V2

Nelinearni wypocet
Nelinearni kombinace: NCE
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

2337 kN 2ATkN
PN

17. 1D vnitrni sily; V_2z

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC7
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

L19kN

24,07 kN -11,97 kN
7

AT

S



18. 1D vnitrni sily; V_z

Hodinoty:' V2

Nelinearni wypocet
Nelinearni kombinace: NCE
Souradny system: Dilec
Extrém 1D: Lokalni

Vybér: Vie

il

X

192. 1D vnitrni sily; V_2z

Hodnoty: V:

Nelinedrni vypocet
Nelinearni kombinace: NC9
Souradny systém: Dilec
Extrém 1D: Lokalni

Vybér: Vse

4,94 kN

AT

S



20. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NC1
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

- I
-243,35 kNm 3 49,56 kNm -202,63 kNm

il

X

21. 1D vnitrni sily; M_y

Hodnoty: My

Nelinedrni vypocet
Nelinearni kombinace: NC2
Soufadny systém: Dilec
Extrém 1D: Dilec

Vybér: Vse

-248,28 kNm 41,91 kNm -197.37 kNm

AT

S



22. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NCZ
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

-163,74 kNm 78,66 kNm -208,27 kNm

il

X

22. 1D vnitrni sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC4
Soufadny systém: Dilec
Extrém 1D: Dilec

Vybér: Vse

2832 km = 6,41 kNm 131,07 kNm

AT

S



24. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NCE
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

'

@

B
=
4
3

-18,43 kNm

135,32 KNm

20,41 kNm

0,00 kNm 0,00 kNm
A

il

X

25. 1D vnitrni sily; M_y
Hodnoty: My

Nelinedrni vypocet

Nelinearni kombinace: NC6

Soufadny systém: Dilec

Extrém 1D: Dilec

Vybér: Vse

3
Y =
Iey 1 = ’ - 7 n?
; ‘.,..;nmmllHF-‘l'!.ifflm]&:\\X\\‘:\\\\m\\\‘\“\“\\\\\\\\\\l\ o
-142,64 kNm

-54,65 kNm

-12,10 kNm

23,16 kNm
0,00 kNm |

0,00 kNm

AT

S



26. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NC7
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

=53 90,58 kNm L -46,30 kNm

0,00 kNm §

il

X

27. 1D vnitrni sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC8
Soufadny systém: Dilec
Extrém 1D: Dilec

Vybér: Vse

-3534 kNm 78,61km B

0,00 kNm | 0,00 kNm
AN

AT

S



28. 1D vnitrni sily; M_y

Hocinoty: ' My

Nelinearni wypocet
Nelinearni kombinace: NC¢
Souradny system: Dilec
Extrém 1D: Dilec

Vybér: Vie

0,00 kNm 0.00 kNm
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| - PARAMETERS

1.1 - General parameters

Projected total length : L=8,5m

Initial discretization of the beam : Ng = 100 elements

1.2 - Material

Name : Steel

Young modulus : E = 210000 MPa
Shear modulus : G = 80769 MPa
Poisson factor : v=0,3

Density : p = 7850 kg/m?3

1.3 - Sections

Alignment of sections : Top
[ |
| |
|
8,5
[1]

Figure 1 : Profile in long with section numbers.
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- Section No. 1 : HEA 360

Abscissa from the left end of the beam : x=0m

Type :

In catalogue (OTUA)

300 ©
) ’ %

27

350
S

2
«
Figure 2 : Section No. 1 (HEA 360).
Main geometrical properties :
zg =0cm
Zg =17,5cm
ly =33090 cm?
1, =7886,8 cm?
Iy = 149,08 cm* (Villette)
Ly =2,18E+6 cm®
Other geometrical properties :
A = 142,76 cm?
A\,’y =105 cm? A, = 48,96 cm?
Weiysup = 18908 cm3
Wel,y,inf =1890,8 cm3 Wel,z = 525,79 cm3
Wpl,y =2088,5 cm?3 Wi, = 802,28 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

14/05/2021 Software use conditions apply
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- Section No. 2 : HEA 360

Abscissa from the left end of the beam : Xx=8,5m

Type :

In catalogue (OTUA)

300 ©
) ’ %

27

350
S

2
«
Figure 3 : Section No. 2 (HEA 360).
Main geometrical properties :
zg =0cm
Zg =17,5cm
ly =33090 cm?
1, =7886,8 cm?
Iy = 149,08 cm* (Villette)
Ly =2,18E+6 cm®
Other geometrical properties :
A = 142,76 cm?
A\,’y =105 cm? A, = 48,96 cm?
Weiysup = 18908 cm3
Wel,y,inf =1890,8 cm3 Wel,z = 525,79 cm3
Wpl,y =2088,5 cm?3 Wi, = 802,28 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

14/05/2021 Software use conditions apply
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1.4 - Lateral restraints

+ +
T os i
[1]

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type : Ponctual
Abscissa from the left end of the beam : Xx=85m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

14/05/2021 Software use conditions apply 4/14
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1.5 - Supports

8,5

H;}.__

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam :

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam :

Support conditions :

u : Free
w : Fixed
w' : Free

x=0m

Xx=85m

Software use conditions apply
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1.6 - Loads
Type of loading : Internal

- Moment diagram :

Figure 6 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0
8,5 -243,35
- Axial force diagram :
+ +

Figure 7 : Axial force diagram.
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LTBeamN

v1.0.3

Active :

Table 2 : Axial force diagram.

No

x(m) N(kN)
0 0
8,5 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/05/2021 Software use conditions apply
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Il -LTB CALCULATION

Requested number of modes :

No

Blocked moment diagram :

No

Blocked axial force diagram :

1.1 - LTB modes

Table 3 : LTB modes.

X(Npmax) [M]

8,5

[kN]

N

max,cr

Minax) [M]

(

X

8,5

Mmax,cr [kN.m]

-1177,6

Her
4,839

Mode

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

X(Nmax) [M]

8,5

Nmax,cr [kN]

X(Mpmax) [M]

8,5

|v'max,cr [kN.m]

-1177,6

Her
4,839

Mode

Figure 8 : Mode shape in 3D (Mode 1).

8/14
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+
Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).
+
Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).
+
Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).
+

Figure 12 : Warping compopent of the shear centre (Mode 1).
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Table 5 : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]

0 -5,433E-29 0,0029 1,697E-26 0,0114
0,085 0,0243 0,0029 9,685E-4 0,0114
0,17 0,0485 0,0029 0,0019 0,0114
0,255 0,0728 0,0029 0,0029 0,0114
0,34 0,0971 0,0029 0,0039 0,0113
0,425 0,1213 0,0029 0,0048 0,0113
0,51 0,1456 0,0029 0,0058 0,0113
0,595 0,1698 0,0028 0,0068 0,0113
0,68 0,194 0,0028 0,0077 0,0112
0,765 0,2182 0,0028 0,0087 0,0112
0,85 0,2423 0,0028 0,0096 0,0111
0,935 0,2664 0,0028 0,0105 0,011
1,02 0,2904 0,0028 0,0115 0,011
1,105 0,3144 0,0028 0,0124 0,0109
1,19 0,3382 0,0028 0,0133 0,0108
1,275 0,362 0,0028 0,0142 0,0107
1,36 0,3857 0,0028 0,0152 0,0106
1,445 0,4092 0,0028 0,0161 0,0105
1,53 0,4326 0,0027 0,0169 0,0104
1,615 0,4558 0,0027 0,0178 0,0103

1,7 0,4789 0,0027 0,0187 0,0102
1,785 0,5018 0,0027 0,0196 0,01
1,87 0,5244 0,0027 0,0204 0,0099
1,955 0,5469 0,0026 0,0212 0,0098
2,04 0,569 0,0026 0,0221 0,0096
2,125 0,5909 0,0026 0,0229 0,0094
2,21 0,6126 0,0025 0,0237 0,0093
2,295 0,6339 0,0025 0,0244 0,0091
2,38 0,6548 0,0024 0,0252 0,0089
2,465 0,6754 0,0024 0,026 0,0087
2,55 0,6956 0,0024 0,0267 0,0085
2,635 0,7154 0,0023 0,0274 0,0083
2,72 0,7348 0,0023 0,0281 0,008
2,805 0,7537 0,0022 0,0288 0,0078
2,89 0,7721 0,0021 0,0294 0,0076

14/05/2021 Software use conditions apply 10/14




LTBeamN

v1.0.3
Table 5 (Next) : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
2,975 0,79 0,0021 0,0301 0,0073
3,06 0,8074 0,002 0,0307 0,007
3,145 0,8241 0,0019 0,0312 0,0068
3,23 0,8403 0,0019 0,0318 0,0065
3,315 0,8559 0,0018 0,0324 0,0062
3,4 0,8709 0,0017 0,0329 0,0059
3,485 0,8851 0,0016 0,0334 0,0056
3,57 0,8987 0,0016 0,0338 0,0052
3,655 0,9115 0,0015 0,0342 0,0049
3,74 0,9235 0,0014 0,0346 0,0046
3,825 0,9348 0,0013 0,035 0,0042
3,91 0,9453 0,0012 0,0354 0,0039
3,995 0,9549 0,0011 0,0357 0,0035
4,08 0,9637 9,807E-4 0,036 0,0031
4,165 0,9716 8,749E-4 0,0362 0,0027
4,25 0,9786 7,663E-4 0,0364 0,0023
4,335 0,9846 6,549E-4 0,0366 0,0019
4,42 0,9897 5,407E-4 0,0367 0,0015

4,505 0,9938 4,24E-4 0,0368 0,0011
4,59 0,9969 3,047E-4 0,0369 6,195E-4
4,675 0,999 1,831E-4 0,0369 1,786E-4
4,76 1 5,915E-5 0,0369 -2,695E-4
4,845 1 -6,694E-5 0,0369 -7,242E-4
4,93 0,9989 -1,951E-4 0,0368 -0,0012
5,015 0,9966 -3,25E-4 0,0367 -0,0017
5,1 0,9933 -4,567E-4 0,0365 -0,0021
5,185 0,9889 -5,9E-4 0,0363 -0,0026
5,27 0,9833 -7,246E-4 0,0361 -0,0031
5,355 0,9766 -8,605E-4 0,0358 -0,0036
5,44 0,9687 -9,973E-4 0,0355 -0,0041
5,625 0,9596 -0,0011 0,0351 -0,0045
5,61 0,9494 -0,0013 0,0347 -0,005
5,695 0,938 -0,0014 0,0343 -0,0055
5,78 0,9254 -0,0016 0,0338 -0,006
5,865 0,9116 -0,0017 0,0333 -0,0065
14/05/2021 Software use conditions apply 11/14
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Table 5 (Next) : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
5,95 0,8966 -0,0018 0,0327 -0,007
6,035 0,8805 -0,002 0,0321 -0,0075
6,12 0,8632 -0,0021 0,0314 -0,008
6,205 0,8448 -0,0022 0,0307 -0,0084
6,29 0,8252 -0,0024 0,03 -0,0089
6,375 0,8044 -0,0025 0,0292 -0,0094
6,46 0,7825 -0,0026 0,0284 -0,0098
6,545 0,7596 -0,0028 0,0275 -0,0103
6,63 0,7355 -0,0029 0,0266 -0,0107
6,715 0,7104 -0,003 0,0257 -0,0111

6,8 0,6842 -0,0031 0,0247 -0,0116
6,885 0,657 -0,0033 0,0237 -0,012
6,97 0,6288 -0,0034 0,0227 -0,0124
7,055 0,5997 -0,0035 0,0216 -0,0127
7,14 0,5696 -0,0036 0,0205 -0,0131
7,225 0,5387 -0,0037 0,0194 -0,0134
7,31 0,5069 -0,0038 0,0183 -0,0138
7,395 0,4743 -0,0039 0,0171 -0,0141
7,48 0,4409 -0,004 0,0159 -0,0144
7,565 0,4068 -0,004 0,0146 -0,0147
7,65 0,3721 -0,0041 0,0134 -0,0149
7,735 0,3367 -0,0042 0,0121 -0,0151
7,82 0,3008 -0,0043 0,0108 -0,0153
7,905 0,2643 -0,0043 0,0095 -0,0155
7,99 0,2274 -0,0044 0,0082 -0,0157
8,075 0,1902 -0,0044 0,0068 -0,0158
8,16 0,1525 -0,0044 0,0055 -0,0159
8,245 0,1146 -0,0045 0,0041 -0,016
8,33 0,0765 -0,0045 0,0027 -0,0161
8,415 0,0383 -0,0045 0,0014 -0,0161

8,5 8,681E-29 -0,0045 -1,719E-26 -0,0162
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
responsibilities at his own risk.

This software is available free of charge. No rights are conferred on the user of the present software. The property and all intellectual
rights of the latter continue belonging exclusively to CTICM. The use of this software involves no guarantee for the profit of the user
who is committed to keep CTICM released and unharmed from any direct or indirect recourse and damage resulting from an
incorrect or improper use or from a use for inadequate or inappropriate ends.
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| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam

1.2 - Material

Name :

Young modulus :
Shear modulus :
Poisson factor :

Density :

1.3 - Sections

L=21m

: Ng = 100 elements

Steel

E = 210000 MPa
G = 80769 MPa
v=0,3

o = 7850 kg/m3

Alignment of sections : Top
21
[ ——— I e ]
I/7 —\—I
|
5,25 10,5 5,25

Figure 1 : Profile in long with section numbers.

14/05/2021 Software use conditions apply
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- Section No. 1 : IPE 360

Abscissa from the left end of the beam :

Type :

x=0m

In catalogue (OTUA)

170
~
r—1 o
18
@ —fle— 8
1)
<
©
S J
8| ¥ ==pz=
@
Q ~
5 2
===

Main geometrical properties :

Figure 2 : Section No. 1 (IPE 360).

zg =-0,2164 cm

Zg =33,76 cm

ly =69716 cm?#

1, = 1565,8 cm?

I = 58,07 cm* (Villette)
|

A

Other geometrical properties :

A =120,29 cm?
A\,’y = 64,77 cm?

Weiysup = 20363 cm3
Wyt = 2064,9 cms?
Wpl,y =2396,9 cm?3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

= 1,144E+6 cm®

A, = 60,74 cm?
W,,  =184,21cmd
Wi, = 288,89 cm3

14/05/2021
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- Section No. 2 : IPE 360

Abscissa from the left end of the beam : Xx=525m

Type :

In catalogue (OTUA)

360
o

180

Main geometrical properties :

zg =0cm

Zg =18 cm

y = 16266 cm*
, =1043,5 cm?

—_—— —

Other geometrical properties :

A =72,73 cm?
A\,’y =43,18 cm?
W,y qp = 903,65 oms
W,y = 903,65 cm?
Wpl,y =1019,1 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

Figure 3 : Section No. 2 (IPE 360).

= 37,09 cm# (Villette)
= 314646 cmb

A, = 35,14 cm?
W,, =12276cm
Wi, =191,1 cm3

14/05/2021 Software use conditions apply
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- Section No. 3 : IPE 360

Abscissa from the left end of the beam : Xx=15,75m

Type :

In catalogue (OTUA)

360
o

180

Main geometrical properties :

zg =0cm

Zg =18 cm

y = 16266 cm*
, =1043,5 cm?

—_—— —

Other geometrical properties :

A =72,73 cm?
A\,’y =43,18 cm?
W,y qp = 903,65 oms
W,y = 903,65 cm?
Wpl,y =1019,1 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

Figure 4 : Section No. 3 (IPE 360).

= 37,09 cm# (Villette)
= 314646 cmb

A, = 35,14 cm?
W,, =12276cm
Wi, =191,1 cm3

14/05/2021 Software use conditions apply
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- Section No. 4 : IPE 360

Abscissa from the left end of the beam :

Type :

Xx=21m

In catalogue (OTUA)

170
~
r—1 o
18
@ —fle— 8
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<
©
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@
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Main geometrical properties :

Figure 5 : Section No. 4 (IPE 360).

zg =-0,2164 cm

Zg =33,76 cm

ly =69716 cm?#

1, = 1565,8 cm?

I = 58,07 cm* (Villette)
|

A

Other geometrical properties :

A =120,29 cm?
A\,’y = 64,77 cm?

Weiysup = 20363 cm3
Wyt = 2064,9 cms?
Wpl,y =2396,9 cm?3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

= 1,144E+6 cm®

A, = 60,74 cm?
W,,  =184,21cmd
Wi, = 288,89 cm3

14/05/2021
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1.4 - Lateral restraints

21
O t | — J
/ ‘\l
|
5,25 5,25 5,25 5,25
1] 2 [3] 4 [5] 6 [7] 8 [9]

Figure 6 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type : Continuous
Coordinates of the left end :
Abscissa from the left end of the beam : X;=0m
Vertical position from the shear centre : z,=34,45¢cm
Coordinates of the right end :
Abscissa from the left end of the beam : X, =5,25m
Vertical position from the shear centre : z,=18cm

Restraint conditions :
v : Fixed
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0 : Free
V' : Free

- Restraint No. 3 :

Type :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free
o' : Free

- Restraint No. 4 :

Type :

Coordinates of the left end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Coordinates of the right end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free

- Restraint No. 5 :

Type :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free
o' : Free

- Restraint No. 6 :

Type :

Ponctual
Xx=525m

z=0cm

Continuous

X, =525m

z, =18 cm

X,=10,5m

22=180m

Ponctual
Xx=10,5m

z=0cm

Continuous

14/05/2021 Software use conditions apply
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Coordinates of the left end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Coordinates of the right end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free

- Restraint No. 7 :

Type :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free

! : Free
o' : Free

- Restraint No. 8 :

Type :

Coordinates of the left end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Coordinates of the right end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free

- Restraint No. 9 :

Type :

X, =10,5m

z, =18 cm

X, =15,75m

22=180m

Ponctual
X =15,75m

z=0cm

Continuous

Xy = 15,75 m

z, =18 cm

x2=21m

z, = 34,45 cm

Ponctual

14/05/2021 Software use conditions apply
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Abscissa from the left end of the beam : Xx=21m
Vertical position from the shear centre : z=0cm

Restraint conditions :

% : Fixed
0 : Fixed

' : Free
0' : Free

14/05/2021 Software use conditions apply 9/19
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1.5 - Supports

T g

Figure 7 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam : x=0m

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : Xx=21m

Support conditions :

u : Free
w : Fixed
w' : Free
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1.6 - Loads

Type of loading : Internal

- Moment diagram :

Figure 8 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 -236,96
5,25 40,51
10,5 97,6
15,75 -19,02
21 -401,13

- Axial force diagram :
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Figure 9 : Axial force diagram.

Active :

Table 2 : Axial force diagram.

x(m) N(kN)
0 0
21 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/05/2021 Software use conditions apply
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Il -LTB CALCULATION

Requested number of modes : 1
Blocked moment diagram : No
Blocked axial force diagram : No

The TAPER effect is taken into account

1.1 - LTB modes

Table 3 : LTB modes.

Mode Her M [kN.m] x(M

max,cr

[m] N [kN] X(Npmax) [M]

max) max,cr

1 2,101 -842,77 21 0 21

II.2 - Mode shapes

- Mode 1
Table 4 : Mode 1.
Mode Vg Mmax‘Cr [kN.m] X(Mmax) [m] Nmax’Cr [kN] X(Nmax) [m]
1 2,101 -842,77 21 0 21

Figure 10 : Mode shape in 3D (Mode 1).

14/05/2021 Software use conditions apply
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+
Figure 11 : Lateral displacement compopent of the shear centre (Mode 1).
+
Figure 12 : Rotation in lateral flexure component of the shear centre (Mode 1).
+
Figure 13 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).
+

Figure 14 : Warping compopent of the shear centre (Mode 1).
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Table 5 : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
0 -2,573E-30 5,07E-5 6,571E-29 1,466E-4
0,21 0,0011 5,037E-5 3,124E-5 1,501E-4
0,42 0,0021 4,924E-5 6,287E-5 1,504E-4
0,63 0,0031 4,724E-5 9,434E-5 1,484E-4
0,84 0,004 4,45E-5 1,251E-4 1,438E-4
1,05 0,0048 4,11E-5 1,547E-4 1,37E-4
1,26 0,0056 3,716E-5 1,827E-4 1,28E-4
1,47 0,0062 3,277E-5 2,085E-4 1,17E-4
1,68 0,0068 2,804E-5 2,319E-4 1,043E-4
1,89 0,0072 2,306E-5 2,524E-4 9,011E-5
21 0,0075 1,794E-5 2,698E-4 7,456E-5
2,31 0,0077 1,275E-5 2,839E-4 5,787E-5
2,52 0,0078 7,561E-6 2,943E-4 4,022E-5
2,73 0,0078 2,429E-6 3,009E-4 2,174E-5
2,94 0,0077 -2,602E-6 3,035E-4 2,515E-6
3,15 0,0074 -7,505E-6 3,021E-4 -1,739E-5

3,36 0,0071 -1,226E-5 2,963E-4 -3,8E-5
3,57 0,0067 -1,688E-5 2,862E-4 -5,936E-5
3,78 0,0061 -2,137E-5 2,715E-4 -8,165E-5
3,99 0,0055 -2,577E-5 2,52E-4 -1,05E-4

4,2 0,0048 -3,008E-5 2,274E-4 -1,3E-4
4,41 0,0041 -3,449E-5 1,974E-4 -1,562E-4
4,62 0,0032 -3,86E-5 1,616E-4 -1,873E-4
4,83 0,0023 -4,424E-5 1,193E-4 -2,122E-4
5,04 0,0013 -4,497E-5 6,975E-5 -2,769E-4
5,25 -1,674E-28 -6,219E-5 1,75E-27 -3,615E-4
5,46 -0,0014 -7,341E-5 -7,991E-5 -4,036E-4
5,67 -0,0031 -8,033E-5 -1,696E-4 -4,474E-4
5,88 -0,0048 -8,597E-5 -2,668E-4 -4,773E-4
6,09 -0,0067 -8,974E-5 -3,695E-4 -4,986E-4
6,3 -0,0086 -9,196E-5 -4,756E-4 -5,109E-4
6,51 -0,0105 -9,27E-5 -5,835E-4 -5,15E-4
6,72 -0,0124 -9,201E-5 -6,914E-4 -5,112E-4
6,93 -0,0144 -8,995E-5 -7,977E-4 -4,997E-4
7,14 -0,0162 -8,651E-5 -9,007E-4 -4,806E-4
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Table 5 (Next) : Mode 1.

x [m] v [cm] V' [rd] 6 [rd] ' [rd/m]
7,35 -0,018 -8,165E-5 -9,99E-4 -4,536E-4
7,56 -0,0196 -7,53E-5 -0,0011 -4,184E-4
7,77 -0,0211 -6,735E-5 -0,0012 -3,742E-4
7,98 -0,0224 -5,763E-5 -0,0012 -3,202E-4
8,19 -0,0235 -4,591E-5 -0,0013 -2,551E-4
8,4 -0,0244 -3,191E-5 -0,0014 -1,773E-4
8,61 -0,0249 -1,526E-5 -0,0014 -8,476E-5
8,82 -0,025 4,501E-6 -0,0014 2,5E-5
9,03 -0,0246 2,793E-5 -0,0014 1,552E-4
9,24 -0,0238 5,573E-5 -0,0013 3,096E-4
9,45 -0,0223 8,874E-5 -0,0012 4,93E-4
9,66 -0,02 1,28E-4 -0,0011 7,112E-4
9,87 -0,0168 1,749E-4 -9,355E-4 9,714E-4
10,08 -0,0126 2,308E-4 -6,999E-4 0,0013
10,29 -0,0071 2,977E-4 -3,928E-4 0,0017
10,5 1,543E-28 3,78E-4 2,765E-27 0,0021
10,71 0,0088 4,583E-4 4,893E-4 0,0025
10,92 0,0192 5,247E-4 0,0011 0,0029
11,13 0,0308 5,788E-4 0,0017 0,0032
11,34 0,0434 6,216E-4 0,0024 0,0035
11,55 0,0568 6,538E-4 0,0032 0,0036
11,76 0,0708 6,754E-4 0,0039 0,0038
11,97 0,0851 6,863E-4 0,0047 0,0038
12,18 0,0995 6,861E-4 0,0055 0,0038
12,39 0,1138 6,74E-4 0,0063 0,0037
12,6 0,1277 6,488E-4 0,0071 0,0036
12,81 0,141 6,094E-4 0,0078 0,0034
13,02 0,1532 5,54E-4 0,0085 0,0031
13,23 0,1641 4,81E-4 0,0091 0,0027
13,44 0,1733 3,884E-4 0,0096 0,0022
13,65 0,1803 2,739E-4 0,01 0,0015
13,86 0,1846 1,354E-4 0,0103 7,519E-4
14,07 0,1858 -2,976E-5 0,0103 -1,654E-4
14,28 0,1832 -2,239E-4 0,0102 -0,0012
14,49 0,1761 -4,495E-4 0,0098 -0,0025
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
14,7 0,164 -7,09E-4 0,0091 -0,0039
14,91 0,1461 -0,001 0,0081 -0,0056
15,12 0,1216 -0,0013 0,0068 -0,0074
15,33 0,0896 -0,0017 0,005 -0,0095
15,54 0,0494 -0,0021 0,0027 -0,0118
15,75 3,89E-27 -0,0026 -7,538E-26 -0,0144
15,96 -0,0631 -0,0026 -0,0034 -0,0148
16,17 -0,1257 -0,0031 -0,0065 -0,0153
16,38 -0,1971 -0,0034 -0,0099 -0,0165
16,59 -0,276 -0,0036 -0,0134 -0,0169
16,8 -0,3604 -0,0038 -0,0169 -0,0169
17,01 -0,4485 -0,0038 -0,0204 -0,0164
17,22 -0,5381 -0,0038 -0,0238 -0,0155
17,43 -0,6266 -0,0036 -0,0269 -0,0142
17,64 -0,7117 -0,0033 -0,0297 -0,0125
17,85 -0,7905 -0,0029 -0,0322 -0,0104
18,06 -0,8605 -0,0024 -0,0341 -0,008
18,27 -0,919 -0,0017 -0,0355 -0,0053
18,48 -0,9632 -9,942E-4 -0,0363 -0,0023
18,69 -0,9909 -1,502E-4 -0,0364 8,457E-4
18,9 -1 7,709E-4 -0,0359 0,0041
19,11 -0,9887 0,0017 -0,0347 0,0074
19,32 -0,9559 0,0028 -0,0327 0,0106
19,53 -0,901 0,0038 -0,0302 0,0136
19,74 -0,8241 0,0047 -0,027 0,0164
19,95 -0,726 0,0056 -0,0233 0,0188
20,16 -0,6083 0,0064 -0,0191 0,0208
20,37 -0,4735 0,0071 -0,0146 0,0222
20,58 -0,3245 0,0076 -0,0098 0,0231
20,79 -0,1653 0,0079 -0,0049 0,0234
21 5,564E-28 0,0079 5,115E-27 0,023
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
responsibilities at his own risk.

This software is available free of charge. No rights are conferred on the user of the present software. The property and all intellectual
rights of the latter continue belonging exclusively to CTICM. The use of this software involves no guarantee for the profit of the user
who is committed to keep CTICM released and unharmed from any direct or indirect recourse and damage resulting from an
incorrect or improper use or from a use for inadequate or inappropriate ends.
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| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus :

Shear modulus :

Poisson factor :

Density :

1.3 - Sections

Alignment of sections :

L=85m

Ng = 100 elements

Steel

E = 210000 MPa
G = 80769 MPa
v=0,3

o = 7850 kg/m3

Top

8,5

H;}.__

Figure 1 : Profile in long with section numbers.

14/05/2021 Software use conditions apply
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- Section No. 1 : HEA 300

Type :

Abscissa from the left end of the beam :

x=0m

In catalogue (OTUA)

290

300

.3

27

8,5

145

Main geometrical properties :

—_—— —

Other geometrical properties :

A =112,53 cm?
Ay =84 cm?

Weiysup = 12596 cm3
Weiyinf = 12596 cm3
Wpl,y =1383,3 cm3

Stiffness relaxations :

zg =0cm

Zq = 14,5 cm

y =18263 cm?
, =6309,6 cm?

= 82,74 cm* (Villette)
= 1,202E+6 cm®

Figure 2 : Section No. 1 (HEA 300).

Az

W

el,z

Wpl,z

= 37,28 cm?

= 420,64 cm3
=641,17 cm3

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous
14/05/2021 Software use conditions apply 2/14
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- Section No. 2 : HEA 300

Type :

Abscissa from the left end of the beam :

Xx=8,5m

In catalogue (OTUA)

290

300

.3

27

8,5

145

Main geometrical properties :

—_—— —

Other geometrical properties :

A =112,53 cm?
Ay =84 cm?

Weiysup = 12596 cm3
Weiyinf = 12596 cm3
Wpl,y =1383,3 cm3

Stiffness relaxations :

zg =0cm

Zq = 14,5 cm

y =18263 cm?
, =6309,6 cm?

= 82,74 cm* (Villette)
= 1,202E+6 cm®

Figure 3 : Section No. 2 (HEA 300).

Az

W

el,z

Wpl,z

= 37,28 cm?

= 420,64 cm3
=641,17 cm3

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous
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1.4 - Lateral restraints

8,5

] e L

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

Ponctual

x=0m

z=0cm

Ponctual

Xx=85m

z=0cm
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1.5 - Supports

8,5

H;}.__

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam :

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam :

Support conditions :

u : Free
w : Fixed
w' : Free

x=0m

Xx=85m

Software use conditions apply
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1.6 - Loads
Type of loading : Internal

- Moment diagram :

Figure 6 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0
8,5 -78,66
- Axial force diagram :
+ +

Figure 7 : Axial force diagram.
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Active :

Table 2 : Axial force diagram.

No

x(m) N(kN)
0 0
8,5 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/05/2021 Software use conditions apply
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Il -LTB CALCULATION

Requested number of modes :

No

Blocked moment diagram :

No

Blocked axial force diagram :

1.1 - LTB modes

Table 3 : LTB modes.

X(Npmax) [M]

8,5

[kN]

N

max,cr

max) [M]

M

(

X

8,5

Mmax,cr [kN.m]

-783,7

Her
9,963

Mode

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

X(Nmax) [M]

8,5

Nmax,cr [kN]

X(Mpmax) [M]

8,5

|v'max,cr [kN.m]

-783,7

Her
9,963

Mode

Figure 8 : Mode shape in 3D (Mode 1).
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+
Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).
+
Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).
+
Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).
+

Figure 12 : Warping compopent of the shear centre (Mode 1).
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Table 5 : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]

0 1,317E-31 0,0029 1,155E-26 0,0137
0,085 0,0243 0,0029 0,0012 0,0137
0,17 0,0485 0,0029 0,0023 0,0137
0,255 0,0728 0,0029 0,0035 0,0137
0,34 0,0971 0,0029 0,0046 0,0136
0,425 0,1213 0,0029 0,0058 0,0136
0,51 0,1456 0,0029 0,007 0,0136
0,595 0,1698 0,0028 0,0081 0,0135
0,68 0,194 0,0028 0,0093 0,0135
0,765 0,2182 0,0028 0,0104 0,0134
0,85 0,2423 0,0028 0,0115 0,0133
0,935 0,2664 0,0028 0,0127 0,0133
1,02 0,2904 0,0028 0,0138 0,0132
1,105 0,3143 0,0028 0,0149 0,0131
1,19 0,3382 0,0028 0,016 0,013
1,275 0,362 0,0028 0,0171 0,0129
1,36 0,3856 0,0028 0,0182 0,0128
1,445 0,4092 0,0028 0,0193 0,0127
1,53 0,4326 0,0027 0,0204 0,0125
1,615 0,4558 0,0027 0,0214 0,0124

1,7 0,4789 0,0027 0,0225 0,0122
1,785 0,5017 0,0027 0,0235 0,0121
1,87 0,5244 0,0027 0,0245 0,0119
1,955 0,5468 0,0026 0,0255 0,0117
2,04 0,569 0,0026 0,0265 0,0115
2,125 0,5909 0,0026 0,0275 0,0113
2,21 0,6125 0,0025 0,0284 0,0111
2,295 0,6338 0,0025 0,0294 0,0109
2,38 0,6548 0,0024 0,0303 0,0107
2,465 0,6754 0,0024 0,0312 0,0105
2,55 0,6956 0,0024 0,0321 0,0102
2,635 0,7154 0,0023 0,0329 0,0099
2,72 0,7347 0,0023 0,0338 0,0097
2,805 0,7536 0,0022 0,0346 0,0094
2,89 0,7721 0,0021 0,0354 0,0091
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
2,975 0,79 0,0021 0,0361 0,0088
3,06 0,8073 0,002 0,0368 0,0085
3,145 0,8241 0,0019 0,0376 0,0081
3,23 0,8403 0,0019 0,0382 0,0078
3,315 0,8559 0,0018 0,0389 0,0074
3,4 0,8708 0,0017 0,0395 0,0071
3,485 0,8851 0,0016 0,0401 0,0067
3,57 0,8986 0,0016 0,0406 0,0063
3,655 0,9114 0,0015 0,0412 0,0059
3,74 0,9235 0,0014 0,0416 0,0055
3,825 0,9348 0,0013 0,0421 0,0051
3,91 0,9453 0,0012 0,0425 0,0046
3,995 0,9549 0,0011 0,0429 0,0042
4,08 0,9637 9,81E-4 0,0432 0,0037
4,165 0,9716 8,752E-4 0,0435 0,0033
4,25 0,9786 7,666E-4 0,0438 0,0028
4,335 0,9846 6,552E-4 0,044 0,0023
4,42 0,9897 5411E-4 0,0442 0,0018
4,505 0,9938 4,243E-4 0,0443 0,0013
4,59 0,9969 3,051E-4 0,0444 7,517E-4
4,675 0,999 1,834E-4 0,0444 2,216E-4
4,76 1 5,951E-5 0,0444 -3,171E-4
4,845 1 -6,658E-5 0,0444 -8,637E-4
4,93 0,9989 -1,947E-4 0,0443 -0,0014
5,015 0,9967 -3,247E-4 0,0441 -0,002
5,1 0,9933 -4,564E-4 0,0439 -0,0025
5,185 0,9889 -5,896E-4 0,0437 -0,0031
5,27 0,9833 -7,243E-4 0,0434 -0,0037
5,355 0,9766 -8,601E-4 0,0431 -0,0043
5,44 0,9687 -9,97E-4 0,0427 -0,0049
5,625 0,9596 -0,0011 0,0422 -0,0055
5,61 0,9494 -0,0013 0,0417 -0,006
5,695 0,938 -0,0014 0,0412 -0,0066
5,78 0,9254 -0,0016 0,0406 -0,0072
5,865 0,9116 -0,0017 0,04 -0,0078
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Table 5 (Next) : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
5,95 0,8967 -0,0018 0,0393 -0,0084
6,035 0,8806 -0,002 0,0385 -0,009

6,12 0,8633 -0,0021 0,0378 -0,0096
6,205 0,8448 -0,0022 0,0369 -0,0101

6,29 0,8252 -0,0024 0,036 -0,0107
6,375 0,8045 -0,0025 0,0351 -0,0113
6,46 0,7826 -0,0026 0,0341 -0,0118
6,545 0,7596 -0,0028 0,0331 -0,0123
6,63 0,7356 -0,0029 0,032 -0,0129
6,715 0,7104 -0,003 0,0309 -0,0134

6,8 0,6842 -0,0031 0,0298 -0,0139
6,885 0,657 -0,0033 0,0285 -0,0144
6,97 0,6289 -0,0034 0,0273 -0,0149
7,055 0,5997 -0,0035 0,026 -0,0153
7,14 0,5697 -0,0036 0,0247 -0,0158
7,225 0,5387 -0,0037 0,0233 -0,0162
7,31 0,5069 -0,0038 0,022 -0,0166
7,395 0,4743 -0,0039 0,0205 -0,0169
7,48 0,4409 -0,004 0,0191 -0,0173
7,565 0,4069 -0,0041 0,0176 -0,0176
7,65 0,3721 -0,0041 0,0161 -0,0179
7,735 0,3367 -0,0042 0,0145 -0,0182
7,82 0,3008 -0,0043 0,013 -0,0185
7,905 0,2644 -0,0043 0,0114 -0,0187
7,99 0,2275 -0,0044 0,0098 -0,0189
8,075 0,1902 -0,0044 0,0082 -0,019

8,16 0,1525 -0,0044 0,0066 -0,0192
8,245 0,1146 -0,0045 0,0049 -0,0193
8,33 0,0765 -0,0045 0,0033 -0,0194
8,415 0,0383 -0,0045 0,0017 -0,0194

8,5 1,797E-30 -0,0045 -1,155E-26 -0,0194
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| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus :

Shear modulus :

Poisson factor :

Density :

1.3 - Sections

Alignment of sections :

L=85m

Ng = 100 elements

Steel

E = 210000 MPa
G = 80769 MPa
v=0,3

o = 7850 kg/m3

Top

8,5

Figure 1 : Profile in long with section numbers.
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cticm

- Section No. 1 : HEA 180

Abscissa from the left end of the beam :

Type :

x=0m

In catalogue (OTUA)

180
) il %
-
15
S : -
m..
3
 _ —
Figure 2 : Section No. 1 (HEA 180).
Main geometrical properties :
zg =0cm
Zg =8,55 cm
Iy =2510,3 cm?
1, =924,61 cm?
I = 14,6 cm* (Villette)
Ly = 60289 cm®
Other geometrical properties :
A = 45,25 cm?
A\,’y = 34,2 cm? A, = 14,47 cm?
Weiysup = 2936 cm3
Wel,y,inf =293,6 cm3 Wel’Z =102,73 cm3
Woiy = 324,85 cm3 Wi, = 156,49 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

14/05/2021
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- Section No. 2 : HEA 180

Abscissa from the left end of the beam :

Type :

Xx=8,5m

In catalogue (OTUA)

180
) il %
-
15
S : -
m..
3
 _ —
Figure 3 : Section No. 2 (HEA 180).
Main geometrical properties :
zg =0cm
Zg =8,55 cm
Iy =2510,3 cm?
1, =924,61 cm?
I = 14,6 cm* (Villette)
Ly = 60289 cm®
Other geometrical properties :
A = 45,25 cm?
A\,’y = 34,2 cm? A, = 14,47 cm?
Weiysup = 2936 cm3
Wel,y,inf =293,6 cm3 Wel’Z =102,73 cm3
Woiy = 324,85 cm3 Wi, = 156,49 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

14/05/2021
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1.4 - Lateral restraints

8,5

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

Ponctual

x=0m

z=0cm

Ponctual

Xx=85m

z=0cm
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1.5 - Supports

T

[=]
H;}.--

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam : x=0m

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : Xx=85m

Support conditions :

u : Free
w : Fixed
w' : Free

14/05/2021 Software use conditions apply
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1.6 - Loads

Type of loading : Internal

- Moment diagram :

Figure 6 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0
2,125 -14,72
4,25 -17,83
6,8 -5,94
8,5 11,52

- Axial force diagram :
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Figure 7 : Axial force diagram.

Active :

Table 2 : Axial force diagram.

x(m) N(kN)
0 0
8,5 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/05/2021 Software use conditions apply
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Il -LTB CALCULATION

Requested number of modes :

No

Blocked moment diagram :

No

Blocked axial force diagram :

1.1 - LTB modes

Table 3 : LTB modes.

X(Npmax) [M]

4,25

[kN]

max,cr

N

) [m]
4,25

X(Mmax

Mmax,cr [kN.m]

-74,53

Her
4,18

Mode

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

X(Nmax) [M]

4,25

Nmax,cr [kN]

X(Mpmax) [M]

4,25

|v'max,cr [kN.m]

-74,53

Her
4,18

Mode

Figure 8 : Mode shape in 3D (Mode 1).
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+
Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).
+
Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).
+
Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).
+

Figure 12 : Warping compopent of the shear centre (Mode 1).
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Table 5 : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
0 3,888E-30 0,0035 2,202E-27 0,0168
0,085 0,0301 0,0035 0,0014 0,0168
0,17 0,0602 0,0035 0,0029 0,0168
0,255 0,0904 0,0035 0,0043 0,0168
0,34 0,1205 0,0035 0,0057 0,0167
0,425 0,1505 0,0035 0,0071 0,0167
0,51 0,1806 0,0035 0,0085 0,0166
0,595 0,2106 0,0035 0,01 0,0166
0,68 0,2405 0,0035 0,0114 0,0165
0,765 0,2704 0,0035 0,0128 0,0164
0,85 0,3001 0,0035 0,0141 0,0163
0,935 0,3297 0,0035 0,0155 0,0161
1,02 0,3592 0,0035 0,0169 0,016
1,105 0,3885 0,0034 0,0182 0,0158
1,19 0,4175 0,0034 0,0196 0,0157
1,275 0,4463 0,0034 0,0209 0,0155
1,36 0,4748 0,0033 0,0222 0,0153
1,445 0,503 0,0033 0,0235 0,015
1,53 0,5309 0,0033 0,0248 0,0148
1,615 0,5583 0,0032 0,026 0,0145
1,7 0,5853 0,0031 0,0272 0,0142
1,785 0,6117 0,0031 0,0284 0,0139
1,87 0,6376 0,003 0,0296 0,0136
1,955 0,663 0,0029 0,0307 0,0133
2,04 0,6876 0,0029 0,0319 0,0129
2,125 0,7116 0,0028 0,0329 0,0125
2,21 0,7348 0,0027 0,034 0,0121
2,295 0,7573 0,0026 0,035 0,0117
2,38 0,7789 0,0025 0,036 0,0113
2,465 0,7997 0,0024 0,0369 0,0108
2,55 0,8196 0,0023 0,0378 0,0103
2,635 0,8386 0,0022 0,0387 0,0098
2,72 0,8567 0,0021 0,0395 0,0093
2,805 0,8738 0,002 0,0403 0,0088
2,89 0,8899 0,0018 0,041 0,0083
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
2,975 0,9051 0,0017 0,0417 0,0077
3,06 0,9192 0,0016 0,0423 0,0071
3,145 0,9322 0,0015 0,0429 0,0066
3,23 0,9441 0,0013 0,0434 0,006
3,315 0,955 0,0012 0,0439 0,0054
3,4 0,9647 0,0011 0,0443 0,0048
3,485 0,9733 9,418E-4 0,0447 0,0041
3,57 0,9807 8,041E-4 0,045 0,0035
3,655 0,987 6,645E-4 0,0453 0,0029
3,74 0,992 5,231E-4 0,0455 0,0022
3,825 0,9959 3,8E-4 0,0457 0,0016
3,91 0,9985 2,355E-4 0,0458 9,61E-4
3,995 0,9999 8,969E-5 0,0458 3,201E-4
4,08 1 -5,726E-5 0,0458 -3,187E-4
4,165 0,9989 -2,052E-4 0,0458 -9,537E-4
4,25 0,9965 -3,539E-4 0,0457 -0,0016
4,335 0,9929 -5,01E-4 0,0455 -0,0022
4,42 0,988 -6,442E-4 0,0453 -0,0028
4,505 0,9819 -7,834E-4 0,045 -0,0034
4,59 0,9747 -9,184E-4 0,0447 -0,004
4,675 0,9663 -0,001 0,0444 -0,0046
4,76 0,9569 -0,0012 0,0439 -0,0051
4,845 0,9464 -0,0013 0,0435 -0,0057
4,93 0,9348 -0,0014 0,043 -0,0062
5,015 0,9223 -0,0015 0,0424 -0,0067
5,1 0,9089 -0,0016 0,0418 -0,0072
5,185 0,8945 -0,0017 0,0412 -0,0077
5,27 0,8793 -0,0018 0,0405 -0,0081
5,355 0,8632 -0,0019 0,0398 -0,0085
5,44 0,8464 -0,002 0,0391 -0,0089
5,625 0,8288 -0,0021 0,0383 -0,0093
5,61 0,8106 -0,0022 0,0375 -0,0097
5,695 0,7916 -0,0023 0,0367 -0,01
5,78 0,772 -0,0023 0,0358 -0,0104
5,865 0,7518 -0,0024 0,0349 -0,0107
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Table 5 (Next) : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
5,95 0,7311 -0,0025 0,034 -0,011
6,035 0,7098 -0,0025 0,033 -0,0113
6,12 0,6881 -0,0026 0,0321 -0,0115
6,205 0,6659 -0,0026 0,0311 -0,0118
6,29 0,6432 -0,0027 0,0301 -0,012
6,375 0,6202 -0,0027 0,029 -0,0122
6,46 0,5968 -0,0028 0,028 -0,0124
6,545 0,5731 -0,0028 0,0269 -0,0126
6,63 0,5491 -0,0028 0,0258 -0,0128
6,715 0,5248 -0,0029 0,0248 -0,0129

6,8 0,5003 -0,0029 0,0236 -0,0131
6,885 0,4756 -0,0029 0,0225 -0,0132
6,97 0,4507 -0,0029 0,0214 -0,0133
7,055 0,4256 -0,003 0,0203 -0,0135
7,14 0,4005 -0,003 0,0191 -0,0136
7,225 0,3752 -0,003 0,018 -0,0137
7,31 0,35 -0,003 0,0168 -0,0137
7,395 0,3247 -0,003 0,0156 -0,0138
7,48 0,2994 -0,003 0,0144 -0,0139
7,565 0,2741 -0,003 0,0133 -0,014
7,65 0,2489 -0,003 0,0121 -0,014
7,735 0,2237 -0,003 0,0109 -0,0141
7,82 0,1986 -0,003 0,0097 -0,0141
7,905 0,1736 -0,0029 0,0085 -0,0142
7,99 0,1486 -0,0029 0,0073 -0,0142
8,075 0,1237 -0,0029 0,0061 -0,0142
8,16 0,0989 -0,0029 0,0049 -0,0142
8,245 0,0741 -0,0029 0,0036 -0,0143
8,33 0,0494 -0,0029 0,0024 -0,0143
8,415 0,0247 -0,0029 0,0012 -0,0143

8,5 5,401E-30 -0,0029 3,19E-27 -0,0143
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| - PARAMETERS

1.1 - General parameters

Projected total length : L=525m

Initial discretization of the beam : Ny = 100 elements

1.2 - Material

Name : Steel

Young modulus : E = 210000 MPa
Shear modulus : G = 80769 MPa
Poisson factor : v=0,3

Density : p = 7850 kg/m?3

1.3 - Sections

Alignment of sections : Top
I |
|
5,25
[1]

Figure 1 : Profile in long with section numbers.
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- Section No. 1 : IPE 160

Abscissa from the left end of the beam : x=0m

Type :

In catalogue (OTUA)

160
o

80

Figure 2 : Section No. 1 (IPE 160).

Main geometrical properties :

zg =0cm

Zg =8cm

Iy = 869,29 cm?

1, = 68,31 cm?

I = 3,579 cm# (Villette)
Ly =3977,1 cm®

Other geometrical properties :

A = 20,09 cm?

A\,’y =12,14 cm? A, = 9,657 cm?
Weiysup = 108,66 cm3

Weiyint = 108,66 cm? W,,  =16,66cm
Wpl,y = 123,86 cm?3 Wi, = 26,1 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

14/05/2021 Software use conditions apply
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- Section No. 2 : IPE 160

Abscissa from the left end of the beam : Xx=525m

Type :

In catalogue (OTUA)

160
o

80

Figure 3 : Section No. 2 (IPE 160).

Main geometrical properties :

zg =0cm

Zg =8cm

Iy = 869,29 cm?

1, = 68,31 cm?

I = 3,579 cm# (Villette)
Ly =3977,1 cm®

Other geometrical properties :

A = 20,09 cm?

A\,’y =12,14 cm? A, = 9,657 cm?
Weiysup = 108,66 cm3

Weiyint = 108,66 cm? W,,  =16,66cm
Wpl,y = 123,86 cm?3 Wi, = 26,1 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

14/05/2021 Software use conditions apply
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1.4 - Lateral restraints

b
T
|
1,313 1,313

1,313

E;[.—o-

1] 2 [3] 4

[7] 8

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type :

Coordinates of the left end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Coordinates of the right end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :
v : Fixed

Ponctual
x=0m

z=0cm

Continuous

X,=1,313m

22=80m

14/05/2021 Software use conditions apply
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0 : Free
V' : Free

- Restraint No. 3 :

Type :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free
o' : Free

- Restraint No. 4 :

Type :

Coordinates of the left end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Coordinates of the right end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free

- Restraint No. 5 :

Type :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free
o' : Free

- Restraint No. 6 :

Type :

Ponctual
x=1,313m

z=0cm

Continuous

X, =1,313m

z1=80m

X, =2,625m

22=80m

Ponctual
X =2,625m

z=0cm

Continuous

14/05/2021 Software use conditions apply
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Coordinates of the left end :
Abscissa from the left end of the beam :
Vertical position from the shear centre :
Coordinates of the right end :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free

- Restraint No. 7 :

Type :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free

! : Free
o' : Free

- Restraint No. 8 :

Type :

Coordinates of the left end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Coordinates of the right end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Free
V' : Free

- Restraint No. 9 :

Type :

X, =2,625m

z1=80m

X, = 3,938 m

22=80m

Ponctual
X = 3,938 m

z=0cm

Continuous

Xy = 3,938 m

z1=8cm

Xy = 5,25 m

22=8cm

Ponctual
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Abscissa from the left end of the beam : Xx=525m
Vertical position from the shear centre : z=0cm

Restraint conditions :

% : Fixed
0 : Fixed

' : Free
0' : Free
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1.5 - Supports

|
5,25

[=]
H;}.__

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam : x=0m

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : Xx=525m

Support conditions :

u : Free
w : Fixed
w' : Free
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1.6 - Loads

Type of loading : Internal

- Moment diagram :

Figure 6 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 -11,86
2,625 5,94
5,25 -11,56
- Axial force diagram :
+ +

Figure 7 : Axial force diagram.
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Active : No

Table 2 : Axial force diagram.

x(m) N(kN)
0 0
5,25 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.
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Il -LTB CALCULATION

Requested number of modes : 1
Blocked moment diagram : No
Blocked axial force diagram : No
1.1 - LTB modes
Table 3 : LTB modes.
Mode Her Mmax’cr [KN.m] X(Mppax) [M] Nmax,cr [kN] X(Npax) [M]
1 13,28 -157,49 0 0 0
II.2 - Mode shapes
- Mode 1
Table 4 : Mode 1.
Mode Her Mmax’cr [KN.m] X(M1ax) [M] Nmax,cr [kN] X(Npax) [M]
1 13,28 -157,49 0 0 0

Figure 8 : Mode shape in 3D (Mode 1).
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Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).

N

Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).

Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).

N

Figure 12 : Warping compopent of the shear centre (Mode 1).
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Table 5 : Mode 1.

x [m] v [cm] V' [rd] 6 [rd] ' [rd/m]
0 1,504E-27 -0,0296 5,379E-27 -0,3694
0,0525 -0,1545 -0,0292 -0,0193 -0,3644
0,105 -0,3047 -0,028 -0,0381 -0,3496
0,1575 -0,4469 -0,0261 -0,0559 -0,3261
0,21 -0,5776 -0,0236 -0,0722 -0,295
0,2625 -0,6939 -0,0206 -0,0867 -0,2576
0,315 -0,7934 -0,0172 -0,0992 -0,2154
0,3675 -0,8743 -0,0136 -0,1093 -0,1698
0,42 -0,9357 -0,0098 -0,117 -0,1223
0,4725 -0,977 -0,0059 -0,1221 -0,0743
0,525 -0,9982 -0,0022 -0,1248 -0,0271
0,5775 -1 0,0014 -0,125 0,0181
0,63 -0,9834 0,0048 -0,1229 0,0602
0,6825 -0,95 0,0079 -0,1187 0,0985
0,735 -0,9014 0,0106 -0,1127 0,1321
0,7875 -0,8397 0,0129 -0,105 0,1608
0,84 -0,7671 0,0147 -0,0959 0,184
0,8925 -0,6859 0,0161 -0,0857 0,2016
0,945 -0,5985 0,0171 -0,0748 0,2136
0,9975 -0,5073 0,0176 -0,0634 0,22
1,05 -0,4145 0,0177 -0,0518 0,2211
1,103 -0,3223 0,0174 -0,0403 0,217
1,155 -0,2329 0,0166 -0,0291 0,208
1,208 -0,1482 0,0156 -0,0185 0,1946
1,26 -0,07 0,0142 -0,0087 0,177
1,313 -1,771E-27 0,0125 -1,34E-26 0,1556
1,365 0,0606 0,0106 0,0076 0,1329
1,418 0,1117 0,0089 0,014 0,111
1,47 0,154 0,0072 0,0192 0,0904
1,523 0,1879 0,0057 0,0235 0,0711
1,575 0,214 0,0043 0,0267 0,0533
1,628 0,2329 0,003 0,0291 0,0371
1,68 0,2453 0,0018 0,0307 0,0224
1,733 0,2519 7,474E-4 0,0315 0,0093
1,785 0,2534 -1,742E-4 0,0317 -0,0022
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
1,838 0,2503 -9,751E-4 0,0313 -0,0122
1,89 0,2434 -0,0017 0,0304 -0,0208
1,943 0,2331 -0,0022 0,0291 -0,028
1,995 0,22 -0,0027 0,0275 -0,0339
2,048 0,2048 -0,0031 0,0256 -0,0387
21 0,1877 -0,0034 0,0235 -0,0423
2,153 0,1693 -0,0036 0,0212 -0,045
2,205 0,15 -0,0037 0,0188 -0,0468
2,258 0,1301 -0,0038 0,0163 -0,0478
2,31 0,11 -0,0038 0,0137 -0,048
2,363 0,0899 -0,0038 0,0112 -0,0475
2,415 0,0702 -0,0037 0,0088 -0,0463
2,468 0,0511 -0,0036 0,0064 -0,0446
2,52 0,0329 -0,0034 0,0041 -0,0422
2,573 0,0158 -0,0031 0,002 -0,0392
2,625 4,459E-28 -0,0029 3,993E-27 -0,0357
2,678 -0,0142 -0,0026 -0,0018 -0,0321
2,73 -0,027 -0,0023 -0,0034 -0,029
2,783 -0,0386 -0,0021 -0,0048 -0,0262
2,835 -0,0491 -0,0019 -0,0061 -0,0237
2,888 -0,0586 -0,0017 -0,0073 -0,0215
2,94 -0,0671 -0,0015 -0,0084 -0,0193
2,993 -0,0748 -0,0014 -0,0093 -0,0172
3,045 -0,0816 -0,0012 -0,0102 -0,0152
3,098 -0,0875 -0,001 -0,0109 -0,0131
3,15 -0,0926 -8,721E-4 -0,0116 -0,0109
3,203 -0,0967 -6,868E-4 -0,0121 -0,0086
3,255 -0,0998 -4,88E-4 -0,0125 -0,0061
3,308 -0,1018 -2,729E-4 -0,0127 -0,0034
3,36 -0,1026 -3,882E-5 -0,0128 -4,852E-4
3,413 -0,1022 2,163E-4 -0,0128 0,0027
3,465 -0,1003 4,944E-4 -0,0125 0,0062
3,518 -0,0969 7,967E-4 -0,0121 0,01
3,57 -0,0919 0,0011 -0,0115 0,014
3,623 -0,0851 0,0015 -0,0106 0,0185
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Table 5 (Next) : Mode 1.

x [m] v [cm] V' [rd] 6 [rd] ' [rd/m]
3,675 -0,0763 0,0019 -0,0095 0,0232
3,728 -0,0656 0,0023 -0,0082 0,0282
3,78 -0,0526 0,0027 -0,0066 0,0334
3,833 -0,0375 0,0031 -0,0047 0,0389
3,885 -0,0199 0,0036 -0,0025 0,0446
3,938 5,768E-28 0,004 3,349E-27 0,0503
3,99 0,0223 0,0044 0,0028 0,0556
4,043 0,0466 0,0048 0,0058 0,0598
4,095 0,0724 0,005 0,009 0,0629
4,148 0,0992 0,0052 0,0124 0,0647
4,2 0,1266 0,0052 0,0158 0,0652
4,253 0,1538 0,0051 0,0192 0,0642
4,305 0,1803 0,0049 0,0225 0,0618
4,358 0,2054 0,0046 0,0257 0,0578
4,41 0,2286 0,0042 0,0286 0,0522
4,463 0,2491 0,0036 0,0311 0,0452
4,515 0,2663 0,0029 0,0333 0,0366
4,568 0,2797 0,0021 0,035 0,0267
4,62 0,2886 0,0012 0,0361 0,0156
4,673 0,2926 2,727E-4 0,0366 0,0034
4,725 0,2914 -7,654E-4 0,0364 -0,0096
4,778 0,2845 -0,0018 0,0356 -0,0231
4,83 0,272 -0,0029 0,034 -0,0367
4,883 0,2537 -0,004 0,0317 -0,0502
4,935 0,2299 -0,0051 0,0287 -0,0631
4,988 0,2008 -0,006 0,0251 -0,0751
5,04 0,167 -0,0069 0,0209 -0,0856
5,093 0,1291 -0,0076 0,0161 -0,0944
5,145 0,088 -0,0081 0,011 -0,101
5,198 0,0446 -0,0084 0,0056 -0,1052
5,25 -3,67E-28 -0,0085 -1,247E-27 -0,1066
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
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| - PARAMETERS

1.1 - General parameters

Projected total length : L=8,5m

Initial discretization of the beam : Ny = 100 elements

1.2 - Material

Name : Steel

Young modulus : E = 210000 MPa
Shear modulus : G = 80769 MPa
Poisson factor : v=0,3

Density : p = 7850 kg/m?3

1.3 - Sections

Alignment of sections : Top

. f

Figure 1 : Profile in long with section numbers.
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- Section No. 1 : HEA 240

Type :

Abscissa from the left end of the beam :

x=0m

In catalogue (OTUA)

230

240

. 8

21

7,5

115

Main geometrical properties :

Other geometrical properties :

A = 76,84 cm?
A\/,y =576 cm?

Wel,y,SUp = 675,06 cm?3
Wel,y,inf = 675,06 cm?3
Wpl,y = 744,62 cm?3

Stiffness relaxations :

zg =0cm

Zq = 11,5 cm

Iy =7763,2 cm?

1, =2768,8 cm?

I = 40,64 cm? (Villette)
» = 328962 cm®

Figure 2 : Section No. 1 (HEA 240).

Az

W

el,z

Wpl,z

= 25,18 cm?

= 230,73 cm3
= 351,69 cm3

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous
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- Section No. 2 : HEA 240

Type :

Abscissa from the left end of the beam :

Xx=8,5m

In catalogue (OTUA)

230

240

. 8

21

7,5

115

Main geometrical properties :

Other geometrical properties :

A = 76,84 cm?
A\/,y =576 cm?

Wel,y,SUp = 675,06 cm?3
Wel,y,inf = 675,06 cm?3
Wpl,y = 744,62 cm?3

Stiffness relaxations :

zg =0cm

Zq = 11,5 cm

Iy =7763,2 cm?

1, =2768,8 cm?

I = 40,64 cm? (Villette)
» = 328962 cm®

Figure 3 : Section No. 2 (HEA 240).

Az

W

el,z

Wpl,z

= 25,18 cm?

= 230,73 cm3
= 351,69 cm3

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous
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1.4 - Lateral restraints

. f

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type : Ponctual
Abscissa from the left end of the beam : Xx=85m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free
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1.5 - Supports

8,5

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam :

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam :

Support conditions :

u : Free
w : Fixed
w' : Free

x=0m

Xx=85m

Software use conditions apply
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1.6 - Loads
Type of loading : Internal
- Moment diagram :
+
Figure 6 : Moment diagram.
Active : Yes

- Axial force diagram :

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0
8,5 -0,22

Figure 7 : Axial force diagram.
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Active :

Table 2 : Axial force diagram.

No

x(m) N(kN)
0 0
8,5 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/05/2021 Software use conditions apply
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Il -LTB CALCULATION

Requested number of modes :

No

Blocked moment diagram :

No

Blocked axial force diagram :

1.1 - LTB modes

Table 3 : LTB modes.

X(Npmax) [M]

8,5

[kN]

N

max,cr

max) [M]

x(M

8,5

Mmax,cr [kN.m]

-333,94

Her
1517,9

Mode

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

X(Nmax) [M]

8,5

Nmax,cr [kN]

X(Mpmax) [M]

8,5

|v'max,cr [kN.m]

-333,94

Her
1517,9

Mode

Figure 8 : Mode shape in 3D (Mode 1).
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+
Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).
+
Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).
+
Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).
+

Figure 12 : Warping compopent of the shear centre (Mode 1).
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Table 5 : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
0 6,1E-26 0,0028 4,377E-25 0,0134
0,085 0,0241 0,0028 0,0011 0,0134
0,17 0,0482 0,0028 0,0023 0,0134
0,255 0,0722 0,0028 0,0034 0,0134
0,34 0,0963 0,0028 0,0046 0,0134
0,425 0,1204 0,0028 0,0057 0,0134
0,51 0,1444 0,0028 0,0068 0,0133
0,595 0,1685 0,0028 0,008 0,0133
0,68 0,1925 0,0028 0,0091 0,0133
0,765 0,2164 0,0028 0,0102 0,0132
0,85 0,2404 0,0028 0,0114 0,0132
0,935 0,2643 0,0028 0,0125 0,0131
1,02 0,2881 0,0028 0,0136 0,0131
1,105 0,3119 0,0028 0,0147 0,013
1,19 0,3356 0,0028 0,0158 0,0129
1,275 0,3592 0,0028 0,0169 0,0128
1,36 0,3827 0,0028 0,018 0,0127
1,445 0,4061 0,0027 0,019 0,0126
1,53 0,4293 0,0027 0,0201 0,0125
1,615 0,4524 0,0027 0,0212 0,0124
1,7 0,4753 0,0027 0,0222 0,0123
1,785 0,4981 0,0027 0,0233 0,0122
1,87 0,5206 0,0026 0,0243 0,012
1,955 0,5429 0,0026 0,0253 0,0119
2,04 0,565 0,0026 0,0263 0,0117
2,125 0,5868 0,0026 0,0273 0,0115
2,21 0,6083 0,0025 0,0283 0,0114
2,295 0,6296 0,0025 0,0292 0,0112
2,38 0,6505 0,0024 0,0302 0,011
2,465 0,671 0,0024 0,0311 0,0108
2,55 0,6912 0,0024 0,032 0,0106
2,635 0,711 0,0023 0,0329 0,0103
2,72 0,7303 0,0023 0,0338 0,0101
2,805 0,7493 0,0022 0,0346 0,0098
2,89 0,7677 0,0021 0,0354 0,0096
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Table 5 (Next) : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
2,975 0,7856 0,0021 0,0362 0,0093
3,06 0,8031 0,002 0,037 0,009
3,145 0,8199 0,002 0,0378 0,0087
3,23 0,8362 0,0019 0,0385 0,0084

3,315 0,8519 0,0018 0,0392 0,008
3,4 0,8669 0,0017 0,0398 0,0077
3,485 0,8813 0,0017 0,0405 0,0073
3,57 0,895 0,0016 0,0411 0,007
3,655 0,908 0,0015 0,0417 0,0066
3,74 0,9202 0,0014 0,0422 0,0062
3,825 0,9317 0,0013 0,0427 0,0058
3,91 0,9424 0,0012 0,0432 0,0053
3,995 0,9522 0,0011 0,0436 0,0049
4,08 0,9613 0,001 0,044 0,0044
4,165 0,9694 9,041E-4 0,0444 0,004
4,25 0,9766 7,967E-4 0,0447 0,0035
4,335 0,9829 6,863E-4 0,045 0,003
4,42 0,9883 5,732E-4 0,0452 0,0025
4,505 0,9927 4,573E-4 0,0454 0,002
4,59 0,996 3,388E-4 0,0456 0,0015
4,675 0,9984 2,177E-4 0,0457 9,076E-4
4,76 0,9997 9,417E-5 0,0457 3,527E-4
4,845 1 -3,164E-5 0,0457 -2,131E-4
4,93 0,9992 -1,596E-4 0,0457 -7,894E-4
5,015 0,9973 -2,897E-4 0,0456 -0,0014
5,1 0,9943 -4,216E-4 0,0454 -0,002
5,185 0,9901 -5,552E-4 0,0452 -0,0026
5,27 0,9848 -6,904E-4 0,045 -0,0032
5,355 0,9784 -8,269E-4 0,0447 -0,0038
5,44 0,9708 -9,647E-4 0,0444 -0,0044
5,625 0,962 -0,0011 0,0439 -0,0051
5,61 0,952 -0,0012 0,0435 -0,0057
5,695 0,9408 -0,0014 0,043 -0,0063
5,78 0,9285 -0,0015 0,0424 -0,007
5,865 0,9149 -0,0017 0,0418 -0,0076
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Table 5 (Next) : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
5,95 0,9002 -0,0018 0,0411 -0,0083
6,035 0,8843 -0,0019 0,0404 -0,0089
6,12 0,8671 -0,0021 0,0396 -0,0095
6,205 0,8488 -0,0022 0,0388 -0,0102
6,29 0,8294 -0,0024 0,0379 -0,0108
6,375 0,8087 -0,0025 0,0369 -0,0114
6,46 0,787 -0,0026 0,0359 -0,012
6,545 0,7641 -0,0028 0,0349 -0,0126
6,63 0,74 -0,0029 0,0338 -0,0132
6,715 0,7149 -0,003 0,0326 -0,0138

6,8 0,6887 -0,0031 0,0314 -0,0144
6,885 0,6615 -0,0033 0,0302 -0,0149
6,97 0,6333 -0,0034 0,0289 -0,0155
7,055 0,6041 -0,0035 0,0276 -0,016

7,14 0,5739 -0,0036 0,0262 -0,0165
7,225 0,5428 -0,0037 0,0248 -0,017

7,31 0,5109 -0,0038 0,0233 -0,0174
7,395 0,4781 -0,0039 0,0218 -0,0178
7,48 0,4446 -0,004 0,0203 -0,0182
7,565 0,4103 -0,0041 0,0187 -0,0186
7,65 0,3753 -0,0042 0,0171 -0,019
7,735 0,3396 -0,0042 0,0155 -0,0193
7,82 0,3034 -0,0043 0,0138 -0,0196
7,905 0,2667 -0,0044 0,0122 -0,0199
7,99 0,2295 -0,0044 0,0105 -0,0201
8,075 0,1919 -0,0044 0,0087 -0,0203
8,16 0,1539 -0,0045 0,007 -0,0204
8,245 0,1157 -0,0045 0,0053 -0,0206
8,33 0,0772 -0,0045 0,0035 -0,0206
8,415 0,0387 -0,0045 0,0018 -0,0207

8,5 9,696E-26 -0,0045 1,067E-25 -0,0207
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
responsibilities at his own risk.
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incorrect or improper use or from a use for inadequate or inappropriate ends.

14/05/2021




LTBeamN

v 1.0.3

CALCULATION SHEET

14/05/2021

This software has been developed by CTICM







LTBeamN

v1.0.3

| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus :

Shear modulus :

Poisson factor :

Density :

1.3 - Sections

Alignment of sections :

L=10,5m

Ng = 100 elements

Steel

E = 210000 MPa
G = 80769 MPa
v=0,3

o = 7850 kg/m3

Top

10,5

Figure 1 : Profile in long with section numbers.
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- Section No. 1 : HEA 220

Stiffness relaxations :

Abscissa from the left end of the beam : x=0m
Type : In catalogue (OTUA)
220
[ L %
-
18
o
S ! 7
8
—
Figure 2 : Section No. 1 (HEA 220).
Main geometrical properties :
zg =0cm
Zg =10,5cm
Iy = 5409,7 cm?
1, =1954,6 cm?
I = 27,96 cm# (Villette)
Ly = 193506 cm®
Other geometrical properties :
A = 64,34 cm?
Ay = 48,4 cm? A,, = 20,67 cm?
Wel’y‘sup =515,21 cm3
Wel’y’inf =515,21 cm3 Wel’Z =177,69 cm3
Wpl,y = 568,46 cm?3 Wi, = 270,59 cm3

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous
14/05/2021 Software use conditions apply 2/14




LTBeamN

v1.0.3

==

[

- Section No. 2 : HEA 220

Stiffness relaxations :

Abscissa from the left end of the beam : x=10,5m
Type : In catalogue (OTUA)
220
[ L %
-
18
o
by / 7
8
—
Figure 3 : Section No. 2 (HEA 220).
Main geometrical properties :
zg =0cm
Zg =10,5cm
Iy = 5409,7 cm?
1, =1954,6 cm?
I = 27,96 cm# (Villette)
Ly = 193506 cm®
Other geometrical properties :
A = 64,34 cm?
Ay = 48,4 cm? A,, = 20,67 cm?
Wel’y‘sup =515,21 cm3
Wel’y’inf =515,21 cm3 Wel’Z =177,69 cm3
Wpl,y = 568,46 cm?3 Wi, = 270,59 cm3

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous
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1.4 - Lateral restraints

10,5

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

Ponctual

x=0m

z=0cm

Ponctual

Xx=10,5m

z=0cm
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1.5 - Supports

T ]

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam : x=0m

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : Xx=10,5m

Support conditions :

u : Free
w : Fixed
w' : Free

14/05/2021 Software use conditions apply
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1.6 - Loads
Type of loading : Internal
- Moment diagram :
+ +
Figure 6 : Moment diagram.
Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0
4,25 -48,66
55 -49,94
10,5 0

- Axial force diagram :

14/05/2021 Software use conditions apply
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Figure 7 : Axial force diagram.

Active : No

Table 2 : Axial force diagram.

x(m) N(kN)
0 0
10,5 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/05/2021 Software use conditions apply 7/14
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Il -LTB CALCULATION

Requested number of modes :

No

Blocked moment diagram :

No

Blocked axial force diagram :

1.1 - LTB modes

Table 3 : LTB modes.

X(Npmax) [M]

5,46

Nmax,cr [kN]

) [m]

5,46

X(Mmax

Mmax,cr [kN.m]

-121,95

Her
2,444

Mode

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

X(Nmax) [M]

5,46

Nmax,cr [kN]

X(Mpmax) [M]

5,46

|v'max,cr [kN.m]

-121,95

Her
2,444

Mode

Figure 8 : Mode shape in 3D (Mode 1).

8/14
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+
Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).
+
Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).
+
Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).
+

Figure 12 : Warping compopent of the shear centre (Mode 1).
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Table 5 : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
0 -5,887E-31 0,0027 2,625E-27 0,0107
0,105 0,0281 0,0027 0,0011 0,0107
0,21 0,0563 0,0027 0,0023 0,0107
0,315 0,0844 0,0027 0,0034 0,0107
0,42 0,1125 0,0027 0,0045 0,0107
0,525 0,1406 0,0027 0,0056 0,0107
0,63 0,1687 0,0027 0,0067 0,0106
0,735 0,1968 0,0027 0,0079 0,0106
0,84 0,2248 0,0027 0,009 0,0106
0,945 0,2527 0,0027 0,0101 0,0105
1,05 0,2806 0,0027 0,0112 0,0105
1,155 0,3084 0,0026 0,0123 0,0104
1,26 0,3361 0,0026 0,0134 0,0103
1,365 0,3637 0,0026 0,0144 0,0102
1,47 0,3911 0,0026 0,0155 0,0101
1,575 0,4183 0,0026 0,0166 0,0101
1,68 0,4453 0,0026 0,0176 0,0099
1,785 0,4722 0,0025 0,0187 0,0098
1,89 0,4987 0,0025 0,0197 0,0097
1,995 0,525 0,0025 0,0207 0,0096
21 0,551 0,0025 0,0217 0,0094
2,205 0,5767 0,0024 0,0227 0,0093
2,31 0,6019 0,0024 0,0236 0,0091
2,415 0,6268 0,0023 0,0246 0,0089
2,52 0,6512 0,0023 0,0255 0,0087
2,625 0,6751 0,0023 0,0264 0,0085
2,73 0,6985 0,0022 0,0273 0,0083
2,835 0,7213 0,0021 0,0282 0,0081
2,94 0,7436 0,0021 0,029 0,0078
3,045 0,7652 0,002 0,0298 0,0076
3,15 0,7861 0,002 0,0306 0,0073
3,255 0,8063 0,0019 0,0313 0,007
3,36 0,8257 0,0018 0,0321 0,0067
3,465 0,8443 0,0017 0,0328 0,0064
3,57 0,8621 0,0016 0,0334 0,0061
14/05/2021 Software use conditions apply 10/14
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
3,675 0,879 0,0016 0,034 0,0058
3,78 0,8949 0,0015 0,0346 0,0054
3,885 0,9098 0,0014 0,0352 0,0051
3,99 0,9237 0,0013 0,0357 0,0047
4,095 0,9366 0,0012 0,0362 0,0043
4,2 0,9483 0,0011 0,0366 0,0039
4,305 0,9589 9,516E-4 0,037 0,0035
4,41 0,9683 8,384E-4 0,0373 0,0031
4,515 0,9765 7,238E-4 0,0376 0,0027
4,62 0,9835 6,082E-4 0,0379 0,0022
4,725 0,9893 4,916E-4 0,0381 0,0018
4,83 0,9938 3,741E-4 0,0383 0,0014
4,935 0,9971 2,56E-4 0,0384 9,291E-4
5,04 0,9992 1,373E-4 0,0385 4,902E-4
5,145 1 1,817E-5 0,0385 5,117E-5
5,25 0,9996 -1,012E-4 0,0385 -3,868E-4
5,355 0,9979 -2,207E-4 0,0384 -8,224E-4
5,46 0,9949 -3,403E-4 0,0383 -0,0013
5,565 0,9907 -4,588E-4 0,0381 -0,0017
5,67 0,9853 -5,748E-4 0,0379 -0,0021
5,775 0,9787 -6,876E-4 0,0377 -0,0025
5,88 0,9709 -7,972E-4 0,0374 -0,0029
5,985 0,9619 -9,034E-4 0,0371 -0,0033
6,09 0,9519 -0,001 0,0367 -0,0037
6,195 0,9408 -0,0011 0,0363 -0,0041
6,3 0,9287 -0,0012 0,0359 -0,0044
6,405 0,9156 -0,0013 0,0354 -0,0048
6,51 0,9016 -0,0014 0,0349 -0,0051
6,615 0,8866 -0,0015 0,0343 -0,0055
6,72 0,8707 -0,0015 0,0337 -0,0058
6,825 0,8541 -0,0016 0,0331 -0,0061
6,93 0,8366 -0,0017 0,0324 -0,0064
7,035 0,8184 -0,0018 0,0317 -0,0066
7,14 0,7994 -0,0018 0,031 -0,0069
7,245 0,7798 -0,0019 0,0303 -0,0072
14/05/2021 Software use conditions apply 11/14
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
7,35 0,7595 -0,002 0,0295 -0,0074
7,455 0,7386 -0,002 0,0287 -0,0076
7,56 0,7171 -0,0021 0,0279 -0,0078
7,665 0,6951 -0,0021 0,0271 -0,008
7,77 0,6726 -0,0022 0,0262 -0,0082
7,875 0,6497 -0,0022 0,0254 -0,0084
7,98 0,6262 -0,0022 0,0245 -0,0086
8,085 0,6024 -0,0023 0,0236 -0,0087
8,19 0,5782 -0,0023 0,0226 -0,0089
8,295 0,5537 -0,0024 0,0217 -0,009
8,4 0,5288 -0,0024 0,0208 -0,0091
8,505 0,5037 -0,0024 0,0198 -0,0093
8,61 0,4783 -0,0024 0,0188 -0,0094
8,715 0,4527 -0,0025 0,0178 -0,0095
8,82 0,4269 -0,0025 0,0168 -0,0096
8,925 0,4008 -0,0025 0,0158 -0,0097
9,03 0,3747 -0,0025 0,0148 -0,0097
9,135 0,3483 -0,0025 0,0138 -0,0098
9,24 0,3219 -0,0025 0,0127 -0,0099
9,345 0,2953 -0,0025 0,0117 -0,0099
9,45 0,2687 -0,0025 0,0106 -0,01
9,655 0,242 -0,0025 0,0096 -0,01
9,66 0,2152 -0,0026 0,0085 -0,0101
9,765 0,1884 -0,0026 0,0075 -0,0101
9,87 0,1615 -0,0026 0,0064 -0,0101
9,975 0,1346 -0,0026 0,0054 -0,0102
10,08 0,1077 -0,0026 0,0043 -0,0102
10,19 0,0808 -0,0026 0,0032 -0,0102
10,29 0,0539 -0,0026 0,0021 -0,0102
10,4 0,0269 -0,0026 0,0011 -0,0102
10,5 4,98E-31 -0,0026 2,47E-27 -0,0102
14/05/2021 Software use conditions apply 12/14
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
responsibilities at his own risk.

This software is available free of charge. No rights are conferred on the user of the present software. The property and all intellectual
rights of the latter continue belonging exclusively to CTICM. The use of this software involves no guarantee for the profit of the user
who is committed to keep CTICM released and unharmed from any direct or indirect recourse and damage resulting from an
incorrect or improper use or from a use for inadequate or inappropriate ends.
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1. 1D deformace; u_z
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24. 1D napéti; o_x

Hodnoty: ©x

Linearni vypocet

Kombinace: ZS8

Souradny systém: Hlavni
Extrém 1D: Dilec

Viybér: B1..B13
e
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PRILOHA 8



1. Vypoctovy model

oy



2. 1D vnitrni sily; N

Hocinoty:' N

Nelinearni vypocet
Nelinearni kombinace: NC1
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B13

A i
4 z ¥
'kN
D 5
7 $ &
= ~18,64 ki P »?.’gj
B
X
3. 1D vnitrni sily; N
Hodnoty: N
Nelinearni vypocet
Nelinearni kombinace: NC2
Souradny systém: Hlavni
Extrém 1D: Dilec
Vybér: B1..B6, B8..B13
o 2k
& z X3P
P36 kN
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& &
AS NS
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-30,03 gy &
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5,29 k.




4. 1D vnitrni sily; N

Hocinoty:' N

Nelinearni vypocet
Nelinearni kombinace: NC3
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B13

/|2 kN

5 I NTBSTRRNNRPS

i

-60,91 kny

b

X

5. 1D vnitrni sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC4
Souradny systém: Hlavni
Extrém 1D: Dilec

Viybér: B1..B13
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6. 1D vnitrni sily; N

Hocinoty:' N

Nelinearni vypocet
Nelinearni kombinace: NCE
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B13

A i
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AN

""iE 25
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b

X

7. 1D vnitrni sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC6
Souradny systém: Hlavni
Extrém 1D: Dilec

Viybér: B1..B13

RO OTIIITTA

(I

T



8. 1D vnitrni sily; N

Hocinoty:' N

Nelinearni vypocet

Nelinearni kombinace: NC7
Souradny systém: ‘Hlavni

Extrém 1D: Dilec

Vybér: B1..B13

AL ev

TOTOITTITTTT,

b

X

9. 1D vnitrni sily; N

Hodnoty: N

Nelinearni vypocet

F382 kN

77 kN

Nelinedrni kombinace: NC8

Souradny systém: Hlavni

Extrém 1D: Dilec
Vybér: B1..B13
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10. 1D vnitrni sily; N

Hocinoty:' N

Nelinearni vypocet
Nelinearni kombinace: NCS
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B10, B12, B13

: "'llm.m.ml-"--... .

27,76 kN
76,03 iy ==

g )=
=
'

A

IR IR

J!iiiii:';'!.'.’!!ﬂ!:’iw
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EEEDNODEIEEEREREEEE

-35,29 kN W

b

X

il. 1D vnitrnt sily; N

Hodnoty: N

Nelinearni vypocet
Nelinearni kombinace: NC10
Souradny systém: Hlavni
Extrém 1D: Lokalni

Viybér: B1..B13
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12. 1D vnitrni sily; V_z

Hodnoty:' Vz

Nelinearni vypocet
Nelinearni kombinace: NC1
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7

WA €68

b

X

i3. 1D vnitrni sily; V_2z

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC2
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7

W68

T



14. 1D vnitrni sily; V_z

Hodnoty:' Vz
Nelinearni vypocet
Nelinearni kombinace: NC3
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7

w290
<8
6
W9 (V"

TOreeS—=
~8,56 kN

1063 ky

b

X

i5. 1D vnitrni sily; V_2z

Hodnoty: V:
Nelinearni vypocet
Nelinearni kombinace: NC4
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7
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16. 1D vnitrni sily; V_z

Hodnoty:' Vz

Nelinearni vypocet
Nelinearni kombinace: NCE
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7
w
= 5 -1
[ Ny
z
X & w
[ i >
: J 5
o
D
s 1
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2
P

b

X

i7. 1D vnitrni sily; V_2z

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC6
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7

weave

T



18. 1D vnitrni sily; V_z

Hodnoty:' Vz

Nelinearni vypocet
Nelinearni kombinace: NC7
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7

b

X

i9. 1D vnitrnt sily; V_2z

Hodnoty: V:

Nelinearni vypocet
Nelinearni kombinace: NC8
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7

T



20. 1D vnitrni sily; V_z

Hodnoty:' Vz

Nelinearni vypocet
Nelinearni kombinace: NCS
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B4..B7
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21. 1D vnitrni sily; V_z
Hodnoty: V:
Nelinearni vypocet
Nelinearni kombinace: NC10
Souradny systém: Hlavni
Extrém 1D: Lokalni
Vybér: B1..B13
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22. 1D vnitrni sily; M_y

Hocinoty:' My

Nelinearni vypocet
Nelinearni kombinace: NC1
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B13

5,61 km B F

b

X

23. 1D vnitni sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC2
Souradny systém: Hlavni
Extrém 1D: Dilec

Viybér: B1..B13

~5,60 kNm B

T



24. 1D vnitrni sily; M_y

Hocinoty:' My

Nelinearni vypocet
Nelinearni kombinace: NC3
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B13

™ oL

7,66 kNm
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25. 1D vnitfni sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC4
Souradny systém: Hlavni
Extrém 1D: Dilec

Viybér: B1..B13

-6,00 kNm

T



26. 1D vnitrni sily; M_y

Hocinoty:' My

Nelinearni vypocet
Nelinearni kombinace: NCE
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B13

b

X

27. 1D vnitini sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC6
Souradny systém: Hlavni
Extrém 1D: Dilec

Viybér: B1..B13

6,63 kNm

T



28. 1D vnitrni sily; M_y

Hocinoty:' My

Nelinearni vypocet
Nelinearni kombinace: NC7
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B13

b

X

29. 1D vnitni sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC8
Souradny systém: Hlavni
Extrém 1D: Dilec

Viybér: B1..B13

551 kNm

T



30. 1D vnitrni sily; M_y

Hocinoty:' My

Nelinearni vypocet
Nelinearni kombinace: NCS
Souradny systém: ‘Hlavni
Extrém 1D: Dilec

Vybér: B1..B13

18,10 kNm

E.

X

31. 1D vnitrni sily; M_y

Hodnoty: My

Nelinearni vypocet
Nelinearni kombinace: NC10
Souradny systém: Hlavni
Extrém 1D: Lokalni

Viybér: B1..B13
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32. 1D vnitrni sily; M_z

Hodnoty:' Mz

Nelinearni vypocet
Nelinearni kombinace: NC1
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B1..B13, B69

@\@6\
’Q\
&
N
&
‘0-00 kNm
B
X
32. 1D vnitrn: sily; M_z
Hodnoty: Mz
Nelinearni vypocet
Nelinearni kombinace: NC2
Souradny systém: Hlavni
Extrém 1D: Lokalni
Vybér: B1..B13
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34. 1D vnitrni sily; M_z

Hodnoty:' Mz

Nelinearni vypocet
Nelinearni kombinace: NC3
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B1..B13

b

X

35. 1D vnitrni sily; M_z

Hodnoty: Mz

Nelinearni vypocet
Nelinearni kombinace: NC4
Souradny systém: Hlavni
Extrém 1D: Lokalni

Viybér: B1..B13
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36. 1D vnitrni sily; M_z

Hodnoty:' Mz

Nelinearni vypocet
Nelinearni kombinace: NCE
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B1..B13, B61

b
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37. 1D vnitrni sily; M_z

Hodnoty: Mz

Nelinearni vypocet
Nelinearni kombinace: NC6
Souradny systém: Hlavni
Extrém 1D: Lokalni

Viybér: B1..B13
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38. 1D vnitrni sily; M_z

Hodnoty:' Mz

Nelinearni vypocet
Nelinearni kombinace: NC7
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B1..B13

b
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39. 1D vnitini sily; M_z

Hodnoty: Mz

Nelinearni vypocet
Nelinearni kombinace: NC8
Souradny systém: Hlavni
Extrém 1D: Lokalni

Viybér: B1..B13
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40. 1D vnitrni sily; M_z

Hodnoty:' Mz

Nelinearni vypocet
Nelinearni kombinace: NCS
Souradny systém: Hlavni
Extrém 1D: Lokalni

Vybér: B1..B13

b

X

41. 1D vnitini sily; M_z

Hodnoty: Mz

Nelinearni vypocet
Nelinearni kombinace: NC10
Souradny systém: Hlavni
Extrém 1D: Lokalni

Viybér: B1..B13
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Hilti PROFIS Engineering 3.0.69

www.hilti.cz

Spolec¢nost: Strana: 1
Adresa: Projektant:

Telefon | fax: | E-mail:

Navrh: beton - 24. dub 2021 Datum: 24.04.2021

Dil&i projekt / pozice €.:

Komentar projektanta:

1 Vstupni data

Typ a velikost kotvy:

Predpokladana Zivotnost (zZivotnost v
letech):

Cislo artiklu:

Efektivni kotveni hloubka:
Material:

Certifikat ¢.:

Vydany | Platny:
Posouzeni:

Distanéni montaz:

Kotevni deska" :
Profil:

Zakladni material:

Montaz:

Vyztuz:

HIT-HY 200-A + HIT-Z 100 Years M20
100

2018420 HIT-Z M20x215 (vlozit) / 2022696 HIT-HY
200-A (chemicka hmota)

Pet opi = 100,0 mm (h
DIN EN ISO 4042
ETA 12/0006
28.10.2020 | -
Navrhova metoda EN 1992-4, Mechanické

bez upnuti (kotva); stuperi zadrZeni (kotevni deska): 2,00; e, = 40,0 mm; t = 20,0 mm

SAFE-ET

=220,0 mm)

ef,limit

Hilti malta: CB-G EG, epoxidova, f g, = 120,00 N/mm?
I, x I, x t=400,0 mm x 400,0 mm x 20,0 mm; (Doporucena tloustka kotevni desky: nepoCitana)

IPBI/HEA profil, IPBI 220 / HE 220 A; (V x S x T x T) = 210,0 mm x 220,0 mm x 7,0 mm x 11,0 mm

s trhlinami beton, C20/25, f; ., = 20,00 N/mm?; h = 600,0 mm, teplota kratkodoba/dlouhodoba: 40/24
°C, UzZivatelem definovany parciélni bezpe¢nostni soucinitel materialu v, = 1,500

kotevni otvor vrtany pfriklepem, montazni podminky: suché

Zadnéa vyztuz nebo osova vzdalenost vyztuze >= 150 mm (jakykoliv @) nebo >= 100 mm (@ <= 10
mm)

zadna podélna vyztuz okraje

R. Vypocet kotvy je proveden na zakladé predpokladu tuhé kotevni desky.

Geometrie [mm] & Zatizeni [kN, kNm]

X

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
PROFIS Engineering ( ¢ ) 2003-2021 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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1.1 Kombinace zatizeni
Stav Popis Sily [kN]/ Momenty [kKNm] Seismicky Pozar Max. vyuziti kotvy [%]

1 Kombinace 1 N = 36,160; V, = -1,940; V/, = -0,050; Ne ne 40
M, = 0,000; M, = 0,000; M, = 0,000;

2 Kombinace 2 N =32,720; V, = -1,270; V, = -0,040; Ne ne 36
M, = 0,000; M, = 0,000; M, = 0,000;

3 Kombinace 3 N =40,990; V, =-0,610; V, = 11,540; Ne ne 48
M, = 0,000; M, = 0,000; M, = 0,000;

4 Kombinace 4 N =-7,450; V, = 10,820; V, = 7,330; Ne ne 32
M, = 0,000; M, = 0,000; M, = 0,000;

6 Kombinace 6 N =-43,120; V, = 19,220; V, = 12,270; Ne ne 56
M, = 0,000; M, = 0,000; M, = 0,000;

7 Kombinace 7 N =19,890; V, = 1,650; V, = 19,320; Ne ne 53
M, = 0,000; M, = 0,000; M, = 0,000;

8 Kombinace 8 N =-55,880; V, = 19,710; V, = 12,290; Ne ne 57
M, = 0,000; M, = 0,000; M, = 0,000;

9 Kombinace 9 N =21,830; V, =-10,540; V, = -17,100; Ne ne 52
M, = 0,000; M, = 0,000; M, = 0,000;

2 Zatézovaci stav/Vysledné sily na kotvu y

3 4
Kontrolovany zatézovaci stav: 5 Kombinace 5 O O

Reakce kotvy [kN]
Tahova sila: (+ Tah, - Tlak)

Kotva Tahova sila Smykova sila Smykova sila x Smykova silay @ pX
1 8,530 4,827 0,215 4,822 Tah
2 8,530 4,827 0,215 4,822
3 8,530 4,827 0,215 4,822
4 8,530 4,827 0,215 4,822
max. tlakové pF feni : -9 O ! O 2
. pretvofeni betonu: [%o]
max. tlakové napéti v betonu: - IN/mm?]

vysledna tahova sila v (x/y)=(0,0/0,0): 34,120 [kN]
vysledna tlakova sila v (x/y)=(0,0/0,0): 0,000 [kN]

Kotevni sily jsou vypocitany na zakladé predpokladu tuhé kotevni desky.

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
PROFIS Engineering ( ¢ ) 2003-2021 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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3 Tahové zatizeni (EN 1992-4, oddil 7.2.1)

Zatizeni [kN] Unosnost [kN] Vyuziti By [%] Stav
Poruseni oceli* 8,530 97,333 9 OK
Poruseni vytazenim* 8,530 90,000 10 OK
Poruseni vytrzenim betonového kuzelu** 34,120 91,828 38 OK
Poruseni rozStépenim** Neni k dispozici Neni k dispozici Neni k dispozici Neni k dispozici

* nejnepfiznivéjsi kotva ** skupina kotev (kotvy v tahu)

3.1 Poruseni oceli

N
Neg < Nggs = YR“ EN 1992-4, Tabulka 7.1
M,s
Ngys [kN] s Nggs [kN] Ngg [kN]
146,000 1,500 97,333 8,530

3.2 Poruseni vytazenim

N
Neg < Ngp = ‘”“Y—RKE EN 1992-4, Tabulka 7.1
M.p
Nep [KN] v, Yup Nigp [KN] Neg [KN]
135,000 1,000 1,500 90,000 8,530

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
PROFIS Engineering ( ¢ ) 2003-2021 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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3.3 Poruseni vytrzenim betonového kuzelu

N

Neg < Ngae = YR“ EN 1992-4, Tabulka 7.1
M,c
N =NO, - Aon
Rk, SNk " 70 VN VieN " Vet N " VecaN " YMN EN 1992-4, Eq. (7.1)
'c,N
Nay e =k, - Vi~ hyf EN 1992-4, Eq. (7.2)
Aly =S Sarn EN 1992-4, Eq. (7.3)
VN =0,7+0,3" CN <1,00 EN 1992-4, Eq. (7.4)
cr,
Y eoin = # <1,00 EN 1992-4, Eq. (7.6)
~G2)
Scr,N
Y ee2n = # <1,00 EN 1992-4, Eq. (7.6)
)
S(:r,N
VN =1 EN 1992-4, Eq. (7.7)
2. AO 2. 2.
Ay [mm’] N [Mm’] Cern [MM] Sern [MMY f oy INFMm’]
360 000 90 000 150,0 300,0 20,00
€ern [MM] VectN €eon [MM] YV ec2N YsN YieN
0,0 1,000 0,0 1,000 1,000 1,000
0
z [mm] LYTS k, Nrk,o [KN] Tme Ngg, [kN] Ngy [KN]
0,0 1,000 7,700 34,435 1,500 91,828 34,120

ID skupiny kotev
1-4

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
PROFIS Engineering ( ¢ ) 2003-2021 Hilti AG, FL-9494 Schaan Hilti je registrovana znacka spole¢nosti Hilti AG, Schaan
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4 Smykové zatizeni (EN 1992-4, oddil 7.2.2)

Zatizeni [kN] Unosnost [kN] Vyuziti By [%] Stav
Poruseni oceli (bez distanéni montaze)* 4,827 58,400 9 OK
Poruseni oceli (s distanéni montazi)* 4,827 9,391 52 OK
Poruseni vylomenim betonu** 19,309 235,079 9 OK
Poruseni okraje betonu ve sméru y+** 19,295 36,843 53 OK
* nejnepfiznivéjsi kotva ** skupina kotev (rovnocenné kotvy)
4.1 Poruseni oceli (bez distanéni montaze)
- VRk,s
Veg < Vrgs = 7 EN 1992-4, Tabulka 7.2
M,s
Veks =k - ng,s EN 1992-4, Eq. (7.35)
0
VRis [KN] k; Vris [KN] Tms Vras [KN] Vg4 [kN]
73,000 1,000 73,000 1,250 58,400 4,827

4.2 Poruseni oceli (s distanéni montazi)

Vv
Veg < Vrgom = % EN 1992-4, Tabulka 7.2
,S
o, - M
Ve =M | Rhs EN 1992-4, Eq. 7.37
a
N
Mgy = Myys - (1 N ) EN 1992-4, Eq. 7.38
Rd,s
, =e t5+a EN 1992-4, Eq. 6.2
| [mm] Oy
60,0 2,00
0 0
Neq / Nrgs 1-Ngg/ Ngyso Mgy [KNm] Mris = MRs (1 - Ngo/Ngg o) [kNm]
0,088 0,912 0,386 0,352
M . M
VRis = Oy * Mg /1 [kN] Tnvs VRa,s [KN] Veq [kN]
11,739 1,250 9,391 4,827

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
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4.3 Poruseni vylomenim betonu

vV,
Veg < Veraep = %ﬂ EN 1992-4, Tabulka 7.2
M,c,p
Veke = kg Ngeo EN 19924, Eq. (7.39a)
A
0
Nric = Ngye A+'N "WYsn T VrieN  VeetN " VeaN " YN EN 1992-4, Eq. (7.1)
'c,N
oo =k, - iy -l EN 1992-4, Eq. (7.2)
Al =Sen San EN 1992-4, Eq. (7.3)
Von =0,7+03- °N <1,00 EN 1992-4, Eq. (7.4)
cr,
Y ectn = +e <1,00 EN 1992-4, Eq. (7.6)
N
Scr,N
Y ecan = # <1,00 EN 1992-4, Eq. (7.6)
)
Scr,N
Y un =1 EN 1992-4, Eq. (7.7)
A 2. AO 2 K 2
on [MM] N [Mm’] Cern [MM] Sern [MMY 8 foop IN/Mm’]
360 000 90 000 150,0 300,0 2,560 20,00
ec1 vV [mm] v ec1,N ecZ,V [mm] v ec2,N lI]s,N ll]re,N WM,N
0,0 1,000 0,0 1,000 1,000 1,000 1,000
0
Ky Ny, o [kN] TMep VRrd,ep [KN] Veqg [kN]
7,700 34,435 1,500 235,079 19,309

ID skupiny kotev
1-4

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
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4.4 Poruseni okraje betonu ve sméru y+

V
Veg < Vrgo = =28
yM,c
— 0 Ac,v
VRee =Kt Vree 5 Vv Vv Vav Veoy  Vrev
c,V
0 _ a B 15
VRk,c - k9 ’ dnom ’ If ) \/fck "Gy
05

If
o =01 (—)
C
=01- (d"‘ﬂ)
) c,

0,2

A, =45-¢
=0,7+03 -2 1,00
Ysv =V, , 1’5—'C1S ,
0,5
1,5 ’
Yoy =(ﬂ) > 1,00
: h
1
Veov =ms1v00
3¢

1
Vv ='\/ 2 > 1,00

(cos o)’ + (0,5 - sin o)

EN 1992-4, Tabulka 7.2
EN 1992-4, Eq. (7.40)
EN 1992-4, Eq. (7.41)
EN 1992-4, Eq. (7.42)
EN 1992-4, Eq. (7.43)

EN 1992-4, Eq. (7.44)
EN 1992-4, Eq. (7.45)

EN 1992-4, Eq. (7.46)

EN 1992-4, Eq. (7.47)

EN 1992-4, Eq. (7.48)

I, [mm] d,, [mm] K o B fy oy N/MM’]
100,0 20,00 1,700 0,058 0,058 20,00
o, [mm] Agy [mm’] Aqy [mm’]
300,0 405 000 405 000
Visv Yhv Vv €cv [mm] Vecv Viev
0,900 1,000 1,000 0,0 1,000 1,000
0
Ve [kN] K e Vigo [KN] Vg [kN]
61,394 1,0 1,500 36,843 19,295

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
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5 Kombinace zatizeni tah/smyk (EN 1992-4, oddil 7.2.3)

Selhani oceli
Pw By o Vyuziti By y [%] Stav
0,088 0,083 2,000 2 OK

Bu+By <10

Poruseni betonu

Py By o VyuZiti By [%] Stav
0,372 0,524 1,500 61 OK

Bu+By <10

6 Posuny (nejvice zatizena kotva)

Kratkodobé teplotni zatizeni:

Ngy = 6,319 [kN] Sy = 0,1006 [mm]

Ve = 7,146 [kN] 3y = 0,2858 [mm]
Sy = 0,3030 [mm]

Dlouhodobé teplotni zatizeni:

Ngy = 6,319 [kN] Sy = 0,2112 [mm]

Ve = 7,146 [kN] 3y = 0,4288 [mm]
Syy = 0,4780 [mm]

Poznamka: Posuny vlivem tahové sily jsou platné pfi polovi¢ni hodnoté pfedepsaného utahovaciho momentu pro bez trhlin beton! Smykové
posuny jsou platné za prfedpokladu zadného tfeni mezi betonem a kotevni deskou! Mezery mezi kotvou a vrtanym kotevnim otvorem a
mezery mezi kotvou a otvorem v kotevni desce nejsou v tomto vypoctu zahrnuty!

PFipustné posuny kotev zavisi na pfipeviiované konstrukci a museji byt definovany projektantem!

7 Upozornéni

S prerozdélenim zatizeni na jednotlivé kotvy vlivem elastickych deformaci kotevni desky se neuvazuje. Pfedpoklada se natolik tuha kotevni
deska, u které pfi zatéZovani nedochazi k deformacim! Musi byt zkontolovano, zda jsou vstupni data a vysledky v souladu s aktualnimi
podminkami a zda jsou vérohodné!

* Posouzeni pfenosu zatizeni do zédkladniho materialu musi byt provedeno podle EN 1992-4, Pfiloha Al

Navrh je platny pouze kdyz velikost otvord pro kotvy v kotevni desce neni vétsi nez velikosti uvedené v EN 1992-4 tabulka 6.1! Pro vétsi
kotevni otvory postupujte podle EN 1992-4 ¢ast 6.2.2!

» Seznam pfislusenstvi v tomto protokolu slouzi pouze jako informace uZzivateli. V kazdém pfipadé je tfeba dodrzovat navod k pouziti
dodavany s vyrobkem, aby byla zajiSténa spravna instalace.

* Pro stanoveni v, (selhani betonové okraje) se pfedpoklada c = 30 mm betonove kryti vyztuZzeni okraje

» Charakteristickd odolnost spoje zavisi na udrzbé a Zivotnosti (Zivotnosti v letech): 100

Upevnéni je bezpecné!

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
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8 Montazni pokyny

Kotevni deska, ocel: S 235; E = 210 000,00 N/mm? f, = 235,00 N/mm? Typ a velikost kotvy: HIT-HY 200-A + HIT-Z 100 Years
M20

Profil: IPBI/HEA profil, IPBI 220 / HE 220 A; (V x S x T x T) =210,0 mm x 220,0 Cislo artiklu: 2018420 HIT-Z M20x215 (vloZit) / 2022696

mm x 7,0 mm x 11,0 mm HIT-HY 200-A (chemicka hmota)

Pramér otvoru v kotevni desce (pfednastaveni) : d; = 22,0 mm Maximalni utahovaci moment: 150 Nm

Primeér otvoru v kotevni desce (praviekova montaz) : d; = 24,0 mm Pramér otvoru v zakladnim materialu: 22,0 mm

Tloustka kotevni desky (vstup): 20,0 mm Hloubka kotevniho otvoru v zékladnim materialu: 156,0
mm

Doporuc¢ena tloustka kotevni desky: nepocitana Minimalni tloustka zakladniho materialu: 200,0 mm

Metoda vrtani: Vyvrtano pfiklepem

Cisténi: &isténi vyvrtaného kotevniho otvoru neni pozadovano.

Hilti HIT-Z chemicka expanzni kotva bez nutnosti ¢isténi s HIT-HY 200 lepici hmota s 100 mm kotevni hloubka h_ef, M20, Galvanicky
pozinkovano, Vrtani pfiklepem instalace podle ETA 12/0006

8.1 Doporucené prislusenstvi

Vrtani Cisténi Osazeni
* Vhodna pro vrtaci kladivo + PFisluSenstvi neni pozadovano  VytlaGovaci pfistroj véetné vodici kazety a
* Vrtak spravného priméru smésovace

* Momentovy kli¢

Ay
200,0 200,0
o
=3
O3 O+ =
o
M M =)
o
N
e
8 >
@ X
e
o
(| (.| o
N
1 2
O 02—
o
T
50,0 300,0 50,0
Souradnice kotev [mm]
Kotva x y Cx Cix Cy Cay
1 -150,0 -150,0 300,0 600,0 300,0 600,0

2 150,0 -150,0 600,0 300,0 300,0 600,0
3 -150,0 150,0 300,0 600,0 600,0 300,0
4 150,0 150,0 600,0 300,0 600,0 300,0

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
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9 Poznamky, pozadavky na vasi kooperaci

» Veskeré informace a data obsazena v Softwaru se tykaji vyhradné pouZiti vyrobk( Hilti a vychazeji ze zasad, predpist a bezpe¢nostnich
nafizeni v souladu s technickymi smérnicemi a provoznimi, montaznimi a instalaénimi pokyny spole¢nosti Hilti, jimiz se uzivatel musi
striktné Fidit. Veskera &isla obsazena v Softwaru predstavuji primérné hodnoty, a proto je pred pouzitim pfislu§ného vyrobku Hilti nutno
provést testy pro jeho konkrétni pouziti. Vysledky vypoétl provedenych pomoci Softwaru vychazeji pfedevs§im z vami zadanych dat. Nesete
proto vyhradni odpovédnost za bezchybnost, Uplnost a relevantnost zadavanych dat. Mimoto nesete vyhradni odpovédnost za kontrolu
vysledkl vzeslych z vypoctl a za to, Ze si tyto vysledky pfed jejich pouzitim pro konkrétni zafizeni nechate ovéfit a schvalit od odbornika,
zejména co se ty€e souladu s pfislu$nymi normami a povolenimi. Software slouzi pouze jako pom{cka pro interpretaci norem a povoleni
bez jakékoli zaruky ohledné bezchybnosti, pfesnosti a relevantnosti vysledk( nebo vhodnosti pro konkrétni pouziti.

» Abyste predesli Skodam, které by Software mohl zpUsobit, nebo omezili jejich rozsah, musite pfijmout veskera nutna a pfimérena opatreni.
Obzvlasté je tfeba pravidelné zalohovat programy a data a v pfipadé potfeby provadét aktualizace Softwaru, které spole¢nost Hilti
pravidelné nabizi. Nepouzivate-li funkci AutoUpdate, ktera je soucasti Softwaru, je nutné zajistit aktualnost vami pouzivané verze Softwaru
ruénimi aktualizacemi prostfednictvim internetovych stranek spole¢nosti Hilti. Spole¢nost Hilti nenese Zadnou zodpovédnost za dusledky
vzeslé z vami zavinéného poruseni povinnosti, jako je napfiklad nutnost obnovy ztracenych ¢&i poSkozenych dat nebo programd.

Je potiebné zkontrolovat shodu vstupnich tdaju se skute¢nymi podminkami a pfijatelnost vysledkd.
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