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PŘÍLOHA Č. 1 に TECHNICKÉ LISTY A TABULKY ÚNOSNOSTI 

1.1 Stギeジnｹ sendviLov┠ panel KS1000 RW 100 

1.2 Vaznice Z 270/3,0 SAB 

1.3 Stギeジnｹ sendviLov┠ panel KS1000 X-DEK XM 

1.4 Tヴ;ヮY┣ﾗ┗┠ ヮﾉWIｴ TR 150/280/1,25 

1.5 St[nov┠ izolaLnｹ panel KS1000 AWP 

1.6 Tヴ;ヮY┣ﾗ┗┠ ヮﾉWIｴ TR 40/183/1,0 

 
 

 

 









































PŘÍLOHA Č. 2 に SCIA ENGINEER 
2.1 KﾗﾏHｷﾐ;IW ┣;デ[┥ﾗ┗;IｹIｴ ゲデ;┗└. 

 

 
  



ヲくヲ V┠H[ヴ ゲデ;デｷIﾆYｴﾗ ゲIｴYﾏ;デ┌. 
2.1.1 Kﾉﾗ┌Hﾗ┗Y ヮ;デﾆ┞ 

1. SIｴYﾏ; ﾆﾗﾐゲデヴ┌ﾆIW 

 

ヲく VﾗSﾗヴﾗ┗ﾐ┠ ; ゲ┗ｷゲﾉ┠ ヮﾗゲ┌ﾐ 

 
ンく N;ヮ[デｹ  



ヲくヱくヲ Kﾉﾗ┌Hﾗ┗Y ヮ;デﾆ┞ Щ ﾐ=H[ｴ┞ 

1. SIｴYﾏ; ﾆﾗﾐゲデヴ┌ﾆIW 

 

ヲく VﾗSﾗヴﾗ┗ﾐ┠ ; ゲ┗ｷゲﾉ┠ ヮﾗゲ┌ﾐ 

 
ンく N;ヮ[デｹ  



2.1.3 Kﾉﾗ┌Hﾗ┗Y ヮ;デﾆ┞ Щ ゲﾉﾗ┌ヮ 

1. SIｴYﾏ; ﾆﾗﾐゲデヴ┌ﾆIW 

 

ヲく VﾗSﾗヴﾗ┗ﾐ┠ ; ゲ┗ｷゲﾉ┠ ヮﾗゲ┌ﾐ 

 
ンく N;ヮ[デｹ  



2.1.4 VWデﾆﾐ┌デｹ + sloup 

1. SIｴYﾏ; ﾆﾗﾐゲデヴ┌ﾆIW 

 

ヲく VﾗSﾗヴﾗ┗ﾐ┠ ; ゲ┗ｷゲﾉ┠ ヮﾗゲ┌ﾐ 

 
ンく N;ヮ[デｹ  



2.1.5 VWデﾆﾐ┌デｹ 
1. SIｴYﾏ; ﾆﾗﾐゲデヴ┌ﾆIW 

 

2. VﾗSﾗヴﾗ┗ﾐ┠ ; ゲ┗ｷゲﾉ┠ ヮﾗゲ┌ﾐ 

 
ンく N;ヮ[デｹ  

 
 

 

 



PŘÍLOHA Č. 3 に SCIA ENGINEER 
3.1 N=┗ヴｴ ｴﾉ;┗ﾐｹ vazby. 

3.1.1 );デ[┥ﾗ┗;Iｹ ゲデ;┗┞ 

ヱく Sデ=ﾉY Щ ヲくMｷﾐｷﾏ=ﾉﾐｹ ゲデ=ﾉY 

 

ンく Sﾐｹｴ 

 
ヴく Vｹデヴ ヮギｹLﾐ┠ 

 
 

 



ヵく Vｹデヴ ヮﾗSYﾉﾐ┠ 

 
 

R=ﾏﾗ┗Y ｷﾏヮWヴaWﾆIW: 

Hg,k 

 
Hq,k

 
 

  



3.1.2 Vﾐｷデギﾐｹ ゲｹﾉ┞ 

KﾗﾏHｷﾐ;IW ヮヴﾗ ┗┠ヮﾗLWデ ┗ﾐｷデギﾐｹIｴ ゲｷﾉ  
(pouze ヴﾗ┣ｴﾗS┌ﾃｹIｹ ﾆﾗﾏHｷﾐ;IW ゲW ┣;┗WSWﾐｹﾏ Wﾆ┗ｷ┗;ﾉWﾐデﾐｹIｴ ┗ﾗSﾗヴﾗ┗ﾐ┠Iｴ ゲｷﾉ) 
 

 
 

 

Nﾗヴﾏ=ﾉﾗ┗= ゲｹﾉ; NEd 

 



Pﾗゲﾗ┌┗;ﾃｹIｹ ゲｹﾉ; VEd 

 
 

Moment MEd

  
 

S┗ｷゲﾉY ; ┗ﾗSﾗヴﾗ┗ﾐY ヮﾗゲ┌ﾐ┞ 



3.2 N=┗ヴｴ ジデｹデﾗ┗Y ┗;┣H┞く 
3.2.1 );デ[┥ﾗ┗;Iｹ ゲデ;┗┞ 

ヱく Sデ=ﾉY Щ ヲくMｷﾐｷﾏ=ﾉﾐｹ ゲデ=ﾉY 

  

ンく Sﾐｹｴ 

  
4. Vｹデヴ ヮギｹLﾐ┠ 

  
 



ヵく Vｹデヴ ヮﾗSYﾉﾐ┠ 

 
 

R=ﾏﾗ┗Y ｷﾏヮWヴaWﾆIW: 

Hg,k 

Hq,k 

 

 

  



3.2.2 Vﾐｷデギﾐｹ ゲｹﾉ┞ ヮヴﾗ ﾐ=┗ヴｴ ゲﾉﾗ┌ヮ┌ ; ヮギｹLﾉW ジデｹデﾗ┗Y ┗;┣H┞ 

KﾗﾏHｷﾐ;IW ヮヴﾗ ┗┠ヮﾗLWデ ┗ﾐｷデギﾐｹIｴ ゲｷﾉ ふ┗ｷ┣く ヮギｹﾉﾗｴ; ンぶ 
 

Nﾗヴﾏ=ﾉﾗ┗= ゲｹﾉ; NEd 

 
 

Pﾗゲﾗ┌┗;ﾃｹIｹ ゲｹﾉ; VEd 

  
 

Moment MEd 

  



S┗ｷゲﾉY ; ┗ﾗSﾗヴﾗ┗ﾐY ヮﾗゲ┌ﾐ┞ 

  
 

 

3.2.3 Nﾗヴﾏ=ﾉﾗ┗Y ゲｹﾉ┞ ヮヴﾗ ﾐ=┗ヴｴ ジデｹデﾗ┗┠Iｴ ゲﾉﾗ┌ヮﾆ└ 

  
 

 

3.2.4 Moment Mz ヮヴﾗ ﾐ=┗ヴｴ ジデｹデﾗ┗┠Iｴ ゲﾉﾗ┌ヮﾆ└ 

 
 

  

 

 

 

 

 

 

 

 

 



3.3 N=┗ヴｴ ┣デ┌┥ｷSWﾉ 
3.3.1 PギｹLﾐ= ┣デ┌┥ｷSﾉ; ┗W ジデｹデﾗ┗Y ゲデ[ﾐ[ 

Nﾗヴﾏ=ﾉﾗ┗Y ゲｹﾉ┞ 

  
3.3.2 PﾗSYﾉﾐ= ┣デ┌┥ｷSﾉ; 

Nﾗヴﾏ=ﾉﾗ┗Y ゲｹﾉ┞ 

 

)デ┌┥ｷSﾉﾗ ヱ       )デ┌┥ｷSﾉﾗ ヲ 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.3.3 PギｹLﾐY ┣デ┌┥ｷSﾉﾗ ┗W ゲデギWジﾐｹ ヴﾗ┗ｷﾐ[く 
Nﾗヴﾏ=ﾉﾗ┗Y ゲｹﾉ┞ 

 

 



PŘÍLOHA Č. 4 に STANOVENÍ KRITICKÉHO MOMENTU POMOCÍ PROGRAMU LTBEAMN 

4.1 Hﾉ;┗ﾐｹ ┗;┣H; に ヮギｹLWﾉ IPE ヵヵヰ 

4.2 Šデｹデﾗ┗= ┗;┣H; に sloup HEA 160 

4.3 Šデｹデﾗ┗= ┗;┣H; に ヮギｹLWﾉ HEA ヱヶヰ 

4.4 Šデｹデﾗ┗┠ ゲﾉﾗ┌ヮWﾆ IPE ヲヴヰ 
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I - PARAMETERS

I.1 - General parameters

Projected total length : L = 24 m

Initial discretization of the beam : nel = 100 elements

I.2 - Material

Name : Steel

Young modulus : E = 210000 MPa

Shear modulus : G = 80769 MPa

Poisson factor : = 0,3

Density : = 7850 kg/m3
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I.3 - Lateral restraints
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Figure 1 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual

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

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Fixed
v' : Free
' : Free

- Restraint No. 2 :

Type : Ponctual

Abscissa from the left end of the beam : x = 6 m

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Free
v' : Free
' : Free

- Restraint No. 3 :

Type : Ponctual

Abscissa from the left end of the beam : x = 12 m
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Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Free
v' : Free
' : Free

- Restraint No. 4 :

Type : Ponctual

Abscissa from the left end of the beam : x = 18 m

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Free
v' : Free
' : Free

- Restraint No. 5 :

Type : Ponctual

Abscissa from the left end of the beam : x = 24 m

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Fixed
v' : Free
' : Free
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I.4 - Supports

1

24

2

Figure 2 : Profile in long with support numbers.

- Support No. 1 :

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

Support conditions :
u : Fixed
w : Fixed
w' : Fixed

- Support No. 2 :

Abscissa from the left end of the beam : x = 24 m

Support conditions :
u : Fixed
w : Fixed
w' : Fixed
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I.5 - Loads

Type of loading : Internal

- Moment diagram :

Figure 3 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)

0 -413,7

0,8 -308

1,6 -214

2,4 -131

3,2 -58

4 0

4,8 74

5,6 116

6,4 160

7,2 197

8 229

8,8 254

9,6 273

10,4 286

11,2 293

12 294
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Table 1 (Next) : Moment diagram.

x(m) M(kN.m)

12,8 293

13,6 286

14,4 273

15,2 253

16 228

16,8 196

17,6 158

18,4 114

19,2 64

20 0

20,8 -81

21,6 -152

22,4 -232

23,2 -322

24 -423,94

- Axial force diagram :

Figure 4 : Axial force diagram.

Active : Yes

Table 2 : Axial force diagram.

x(m) N(kN)

0 0
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Table 2 (Next) : Axial force diagram.

x(m) N(kN)

24 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.
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II - LTB CALCULATION

Requested number of modes : 1

Blocked moment diagram : No

Blocked axial force diagram : No

II.1 - LTB modes

Table 3 : LTB modes.

Mode cr Mmax,cr [kN.m] x(Mmax) [m] Nmax,cr [kN] x(Nmax) [m]

1 1,574 -667,49 24 0 24

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

Mode cr Mmax,cr [kN.m] x(Mmax) [m] Nmax,cr [kN] x(Nmax) [m]

1 1,574 -667,49 24 0 24

Figure 5 : Mode shape in 3D (Mode 1).
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Figure 6 : Lateral displacement compopent of the shear centre (Mode 1).

Figure 7 : Rotation in lateral flexure component of the shear centre (Mode 1).

Figure 8 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).

Figure 9 : Warping compopent of the shear centre (Mode 1).
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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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I - PARAMETERS

I.1 - General parameters

Projected total length : L = 7 m

Initial discretization of the beam : nel = 100 elements

I.2 - Material

Name : Steel

Young modulus : E = 210000 MPa

Shear modulus : G = 80769 MPa

Poisson factor : = 0,3

Density : = 7850 kg/m3
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I.3 - Lateral restraints

1 2

7

Figure 1 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual

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

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Fixed
v' : Free
' : Free

- Restraint No. 2 :

Type : Ponctual

Abscissa from the left end of the beam : x = 7 m

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Fixed
v' : Free
' : Free
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I.4 - Supports

7

1

3,5

2

3,5

3

Figure 2 : Profile in long with support numbers.

- Support No. 1 :

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

Support conditions :
u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : x = 3,5 m

Support conditions :
u : Free
w : Fixed
w' : Free

- Support No. 3 :

Abscissa from the left end of the beam : x = 7 m

Support conditions :
u : Free
w : Fixed
w' : Free
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I.5 - Loads

Type of loading : Internal

- Moment diagram :

Figure 3 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)

0 -18,59

3,5 5,2

7 0

- Axial force diagram :

Figure 4 : Axial force diagram.
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Active : Yes

Table 2 : Axial force diagram.

x(m) N(kN)

0 0

7 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.
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II - LTB CALCULATION

Requested number of modes : 1

Blocked moment diagram : No

Blocked axial force diagram : No

II.1 - LTB modes

Table 3 : LTB modes.

Mode cr Mmax,cr [kN.m] x(Mmax) [m] Nmax,cr [kN] x(Nmax) [m]

1 10,66 -198,08 0 0 0

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

Mode cr Mmax,cr [kN.m] x(Mmax) [m] Nmax,cr [kN] x(Nmax) [m]

1 10,66 -198,08 0 0 0

Figure 5 : Mode shape in 3D (Mode 1).
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Figure 6 : Lateral displacement compopent of the shear centre (Mode 1).

Figure 7 : Rotation in lateral flexure component of the shear centre (Mode 1).

Figure 8 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).

Figure 9 : Warping compopent of the shear centre (Mode 1).



LTBeamNLTBeamN
v 1.0.3v 1.0.3

20/05/2018

TABLE OF CONTENTS

I - PARAMETERS p.1
I.1 - General parameters p.1
I.2 - Material p.1
I.3 - Lateral restraints p.2
- Restraint No. 1 : p.2
- Restraint No. 2 : p.2

I.4 - Supports p.3
- Support No. 1 : p.3
- Support No. 2 : p.3
- Support No. 3 : p.3

I.5 - Loads p.4
- Moment diagram : p.4
- Axial force diagram : p.4
- Eccentric concentrated loads : p.5
- Eccentric distributed loads : p.5

II - LTB CALCULATION p.6
II.1 - LTB modes p.6
II.2 - Mode shapes p.6
- Mode 1 p.6



LTBeamNLTBeamN
v 1.0.3v 1.0.3

20/05/2018

WARNING !
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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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I - PARAMETERS

I.1 - General parameters

Projected total length : L = 24 m

Initial discretization of the beam : nel = 100 elements

I.2 - Material

Name : Steel

Young modulus : E = 210000 MPa

Shear modulus : G = 80769 MPa

Poisson factor : = 0,3

Density : = 7850 kg/m3
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I.3 - Lateral restraints
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Figure 1 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual

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

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Fixed
v' : Free
' : Free

- Restraint No. 2 :

Type : Ponctual

Abscissa from the left end of the beam : x = 6 m

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Free
v' : Free
' : Free

- Restraint No. 3 :

Type : Ponctual

Abscissa from the left end of the beam : x = 12 m
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Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Free
v' : Free
' : Free

- Restraint No. 4 :

Type : Ponctual

Abscissa from the left end of the beam : x = 18 m

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Free
v' : Free
' : Free

- Restraint No. 5 :

Type : Ponctual

Abscissa from the left end of the beam : x = 24 m

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Fixed
v' : Free
' : Free
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I.4 - Supports
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Figure 2 : Profile in long with support numbers.

- Support No. 1 :

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

Support conditions :
u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : x = 6 m

Support conditions :
u : Free
w : Fixed
w' : Free

- Support No. 3 :

Abscissa from the left end of the beam : x = 12 m

Support conditions :
u : Free
w : Fixed
w' : Free

- Support No. 4 :

Abscissa from the left end of the beam : x = 18 m

Support conditions :
u : Free
w : Fixed
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w' : Free

- Support No. 5 :

Abscissa from the left end of the beam : x = 24 m

Support conditions :
u : Free
w : Fixed
w' : Free
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I.5 - Loads

Type of loading : Internal

- Moment diagram :

Figure 3 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)

0 -15,54

1,5 7,2

3 16

4,5 2,3

6 -27,59

7,5 2

9 11,9

10,5 3,42

12 -23,8

13,5 3,4

15 11,9

16,5 1,5

18 -27,57

19,5 3,6

21 15,97

22,5 9,6
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Table 1 (Next) : Moment diagram.

x(m) M(kN.m)

24 -15,62

- Axial force diagram :

Figure 4 : Axial force diagram.

Active : Yes

Table 2 : Axial force diagram.

x(m) N(kN)

0 0

24 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.
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II - LTB CALCULATION

Requested number of modes : 1

Blocked moment diagram : No

Blocked axial force diagram : No

II.1 - LTB modes

Table 3 : LTB modes.

Mode cr Mmax,cr [kN.m] x(Mmax) [m] Nmax,cr [kN] x(Nmax) [m]

1 1,284 -35,42 6 0 6

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

Mode cr Mmax,cr [kN.m] x(Mmax) [m] Nmax,cr [kN] x(Nmax) [m]

1 1,284 -35,42 6 0 6

Figure 5 : Mode shape in 3D (Mode 1).
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Figure 6 : Lateral displacement compopent of the shear centre (Mode 1).

Figure 7 : Rotation in lateral flexure component of the shear centre (Mode 1).

Figure 8 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).

Figure 9 : Warping compopent of the shear centre (Mode 1).
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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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I - PARAMETERS

I.1 - General parameters

Projected total length : L = 7,3 m

Initial discretization of the beam : nel = 100 elements

I.2 - Material

Name : Steel

Young modulus : E = 210000 MPa

Shear modulus : G = 80769 MPa

Poisson factor : = 0,3

Density : = 7850 kg/m3
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I.3 - Lateral restraints

7,3

1 2

3,5

3

3,8

Figure 1 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual

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

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Fixed
v' : Free
' : Free

- Restraint No. 2 :

Type : Ponctual

Abscissa from the left end of the beam : x = 3,5 m

Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Free
v' : Free
' : Free

- Restraint No. 3 :

Type : Ponctual

Abscissa from the left end of the beam : x = 7,3 m
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Vertical position from the shear centre : z = 0 cm

Restraint conditions :
v : Fixed

: Fixed
v' : Free
' : Free
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I.4 - Supports

1

7,3

2

Figure 2 : Profile in long with support numbers.

- Support No. 1 :

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

Support conditions :
u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : x = 7,3 m

Support conditions :
u : Free
w : Fixed
w' : Free
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I.5 - Loads

Type of loading : Internal

- Moment diagram :

Figure 3 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)

0 0

0,73 13,94

1,46 24,79

2,19 32,53

2,92 37,18

3,65 38,73

4,38 37,18

5,11 32,53

5,84 24,79

6,57 13,94

7,3 0

- Axial force diagram :
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Figure 4 : Axial force diagram.

Active : Yes

Table 2 : Axial force diagram.

x(m) N(kN)

0 0

7,3 0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.
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II - LTB CALCULATION

Requested number of modes : 1

Blocked moment diagram : No

Blocked axial force diagram : No

II.1 - LTB modes

Table 3 : LTB modes.

Mode cr Mmax,cr [kN.m] x(Mmax) [m] Nmax,cr [kN] x(Nmax) [m]

1 2,913 112,83 3,65 0 3,65

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

Mode cr Mmax,cr [kN.m] x(Mmax) [m] Nmax,cr [kN] x(Nmax) [m]

1 2,913 112,83 3,65 0 3,65

Figure 5 : Mode shape in 3D (Mode 1).
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Figure 6 : Lateral displacement compopent of the shear centre (Mode 1).

Figure 7 : Rotation in lateral flexure component of the shear centre (Mode 1).

Figure 8 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).

Figure 9 : Warping compopent of the shear centre (Mode 1).
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