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1. National Annex for Steel and Aluminium
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Mame
B Steel
B Member check
B Bow Imperfections
Hastic analysis el/L
Plastic analysis el/L
Member Imperfection
SN Partial Safety Factors

B Gamma MO

Value [ 1,00
B Gamma M1

Value [ 1,00
B Gamma M2

Value [ 1,25

LTB Curves — General Case
LTB Curves — Rolled/Equivalent ...
Interaction Method

Fire resistance

Cold Formed

Plated structural elements

NOTE 2B Partial factors vy for buildings may be defined in the National Annex. The following

numerical values are recommended for buildings:

Yo = l,ﬂﬂ
i = 1,00
1.|"M.'-! = 1125

scia'l

Engineer
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R\ Table of contents 5.2.2(8) NA may define the scope of the equiv. column method
HIN Version information No default implementation/Not supported for Scia Engineer
k- Introduction
= jg% National Choice in EN 1993 5.3.2(3) NA may define the bow imperfections
'.\‘_ EN 1993-1-1 NA data supported in Scia Engineer
' EN 1993-1-2
'+ EN 1993-1-3 5.3.2(11) NA may define the scope of alternative imperfection
Ih‘-‘ EM 1993-1-5 No default implementation/Not supported for Scia Engineer
k% EN 1993-1-8
= - National Annexes
= e EN 1993-1-1
J+ Czech Republic Germany
je Germany According to German National Annex E DIN EN 1993-1-1/NA:2007-10.
% France
k& Netherlands Commentary
k& Austria 5.3.2(3) , " ; g
: When choosing the “German DIN-EN NA method” the bow imperfections are
K Beigium determined according to the alternative given in the National Annex:
7N hE]:.I_ 12:::: Buckling Curve |Elastic Plastic
H jg% EN 1993-1-3 SO S0/t
£ e EN 1993-1-5 a0 1/900 (1/900) * (Wpl / wWel)
£ e EN 1993-18 a 1/550 (1/550) * (Wpl / wel)
b 1/350 (1/350) * (Wpl / Wel)
C 1/250 (1/250) * (Wpl / Wel)
d 1/150 (1/150) * (Wpl / wel)
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2. Aluminium according to EN 1999-1-1
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Aluminium

General design differences between Steel and Aluminium:

Steel Aluminium
- Welds are strong points - Welds weaken the material
- Classification for combined effects - Separate classification per component
- Effective width - Effective thickness
- Buckling curve depending on section - Buckling curve depending on material

(only slightly on material)
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Effect

of welds

| | |NEMETSCHEK

Scia

Material properties according to art. 3.2.2

Theory s
Alloy Thick- SR P DI AT e T DR 3 Y gazs 4)
N P;nduct Temper | ness ¢ fo | fu fohaz  |fuhaz -Tactor BﬁC np
AW orm mm 1)3) | N/mm® % N/mm’ Pohaz | Puhaz "D
ET. EP.ER/B ‘31':’51']1;- (<200 |110]270] 12 | 110 | 270 | | B | 5
5083 H122232| 1<10 ] 200|280 6 068 | 096 | B | 14
DT - 135 | 270 ' -
H1424/34| <5 |235|300| 4 057 | 090 | A | 18
EP.ET.ER/B < 120160 | 8 042 | 050 | B | 17
TS r=3 50 | 80 0,50
EP 5<r<25|100|140| 8 050 | 057 | B | 14
ET.EP.ER/B <15 |140|170| 8 043 | 059 | A | 24
| T6 ! 60 | 100
6060 DT 1<20 |160]215] 12 038 | 047 | A | 16
EP.ET.ER/B | T64 (<15 | 120] 180 12 60 | 100 | 050 | 056 | A | 12
EP.ET.ER/B t<3 |160|215| 8 041 | 051 ] A | 16
T66 65 | 110 >
EP 3<1<25|150(195| 8 043 | 056 | A | 18
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Effect of welds

Material properties according to art. 3.2.2

III.|| ”l III
Scia Engineer SCIa |

B Materials ._ Engineer

£ 28 & 55 BB B < S @l A .

EN-AW 5083 (Sheet) H22/H32 o[ IS EN-AW 6082 (EP/O,EP/H ET) T6 (0-5)

EN-AW 5083 (Sheet) H14 B Code independent
EN-AW 5083 (Sheet) H24/H34 Material type

EM-AW 5083 (ET,EP,ER/B) O/111,F H...
EM-AW 5083 ((Ejr-:, le\lfiBzilng Themal expansion [m/mk] 0.00
EM-AW 5083 (OT) H14/24/34 Init mass [kg/m™3] 2700,00
EM-AV 60054 (EP/O,ER/E) T6 (0-5) E modulus [MPa] 7.0000e+04
EM-AW 60054 (EP0,ER/E) T6 (5-10) Poisson coeff. 03

EM-AW 60054 (EP/O,ER/E) Té {10-25) O

EN-AW 6005 (EPJ/H,ET) Té (0-5) Independent G modulus

EM-AV 60054 (EP/H,ET) T6 (5-10) G modulus [MPa]

EM-AW 6063 (EP ET,ER/E) T5 Log. decrement 0,15

EN-AW 6063 (EP) T5 Colour ]
EN-AW 6063 (EP,ET,ERB) T6 Speciic heat [J/ak] 6,0000e-01

EM-AW 6063 ([OT) Ta -
EN-AW 6063 (EP,ET,ER/B) T66 Themal conductivity [W./mK] 4,5000e=01

EM-AW 5063 (EP) TG Other characteristic values

EM-AW 6063 (OT) Tos 0.2% proof strength fo) [MPa] 2500
EN-AW 8082 (Sheet) T4/T451 ultimate tensile strength fu) [MPa] 2500
EM-AW 6032 (Sheet) T61/T6151 (0-12.., '
EM-AW 6032 (Sheet) T6151 (12.5-100) -
EN-AW 6082 (Sheet) T6/T651 (0-6) 0.27% proof strength fo.haz) [MPa] 1250
EM-AW 6082 (Sheet) T&/TE51 (6-12.5) uttimate tensile strength for HAZ fu haz) [MPa] | 185.0
EM-AW 6032 (Sheet) Ta51 (12,5-100) buckling class {BC) A
EM-AW &032 (EP,ET,ER/E) T4

EN-AW 5032 (EPJO,EP/H) T5

EN-AW 6082 (EPJO,EP/H,ET) T6 (0-5)
EM-AW 8032 (EPJO,EPMH,ET) Ta (5-15)
EM-AW &032 (ER.fB) Ta (0-20)

EN-AW 6032 (ER/E) T6 (20-150)

EN-AW 6082 (DT) T6 (0-5)

EM-AW 6032 (OT) Ta (5-20)

EM-AW 7020 (Sheet) T& (0-12.5)

EM-AW 7020 (Sheet) T&51 (0-40)

EN-AW 7020 {EP,ET,ER/B) T6 (0-15) |

[ MNew ” Insert ][ Edit ” Delete l

r

min elongation [%] g8

n-value for plastic analysis {np) 32
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Classification

Classification according to art. 6.1.4

Theory 1 Definition of cross-section parts

/(Q(

SO S0 uo RUC
I i | [N i | . |
r
I | b et | [ a
= I = 1 RUO —
Ui ;- S 7 - |
— 1 [ -
[ )} h“__| b
I —Fs0 Rl
p
a U 1
b
. UQ
= = R
- —
il =) (e
- h
{a) Unreinforced -=-------nmmuee- {b) Reinforced ----m-cmmemmmmmmeeaae ic) Corner
Key: 50 Symmetrical outstand RI Reinforced, internal details
uo Unsymmetrical outstand RUO  Reinforced, unsymmetrical
I Internal cross section part outstand

Figure 6.1 - Types of cross-section parts

ESESESIG



NEMETSCHEK

RRRRRRRRRNNY
|||Scia

Aluminium

Classification

Classification according to art. 6.1.4

_—
Theory i Definition of slenderness limits "’/
a)  flat internal parts with no stress gradient or
flat outstands with no stress gradient or peak compression at toe f=bt (6.1)
b} internal parts with a stress gradient that results in a neutral axis at the center A=0408% (6.2)
¢} internal parts with stress gradient and outstands with peak compression at root B =nbi (6.3)

Table 6.2 - Slenderness parameters /¢, S,/ and §,/¢

Material classification Internal part Outstand part
according to Table 3.2 Bile Bale Gl Bile Bale Bayle
Class A, without welds 11 16& 22 3 4.5 6
Class A, with welds 9 13 18 2.5 4 5
Class B, without welds 13 16,5 18 3.5 4.5 3
Class B, with welds 10 13,5 15 3 35 4
£ :m o In N."mm:

NOTE 1  Classification of cross-sections for members with combined bending and axial forces is made for the loading
components separately according to 6.1.4. No classification is made for the combined state of stress,

NOTE 2 A cross-section can belong to different classes for axial force. major axis bending and minor axis bending. The
combined state of stress is taken care of in the interaction expressions. These interaction expressions can be used for all classes of
cross-section. The influence of local buckling and yielding on the resistance for combined loading is taken care of by the capacities
in the denominators and the exponents, which are functions of the slendemess of the cross-section.

EESES
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Classification
Classification according to art. 6.1.4 S | ||||
Scia Engineer 1 Definition of initial shape & welds Enaineer

=
Initial shape and HAZ data

Inital shape
. Yefmm] | Zefnm] | A[m”2] | Ybeg nm] | Zbeg[mm] | Yend [nm] | Zendmm] | timm] | Piatetype | Reirftype | ReinfiD |
B Initial shape |
1 2750 6.00 660,00 55,00 6.00 0.00 6.00 1200 |50 ~wllhere  +f0
Enable & 2 [ o0 685 1338 50 6,00 65,00 6,00 200 [F <lone <0
Edit initial shape 3 92,50 6,00 §60,00 65,00 6,00 120,00 6,00 1200 |SO wlnone  ~|0O
Run analysis 4 | om0 15000 | 108000 | 6000 15.00 60.00 285,00 400 | >l ~|0
Lise effective sh O 5 | 9250 29400 | 66000 65.00 23400 | 12000 | 29400 1200 [s0  ~wlfore |0
se efective shape B | 6000 | 29315 | 13588 | 5500 | 29400 | 6500 | 29400 | 1200 |F  ~ljwne  ~|0
7 | 2750 23400 | 66000 55,00 234,00 0.00 254,00 1200 |50  ~wlfore  -|0
| (F, none)
| ) ( / S0,
(S0, none) (SO, none) HAZ data Drawing
Plate ID | Pos type | ysition fmi | ‘osition]- | zld meth |3Id mate | 1perature | fheatp |
1[4 w|ee +| 050 (MG »|%ooc:v| 60.00 3 tF 3
- |1 w|abso »| 000 | 000 MG v|Sox:v| 6000 3
—1 I, none) M 3 S
AN
| \ N
| \ <
S0, none S0, none
{ ) (F. none) £ )
L QK J [ Cancel ]
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Classification
Classificati . LTI

assification according to art. 6.1.4 S g | ||
Scia Engineer i Slenderness limits and classification for N- Engineer
B Initial shape
Enable E
Edit initial shape ==
o
Parts Id Psi Sigma ;eg Sigma End | C2 Beta Beta1 BetaZ Beta3 Class
[Him ] [kHim
. . 1 | 1,000 301,058 -301,058 | 10,000 24000 4,583 2,042 4413 5,883 3
—Ir—— 2 | 1,000 -301,058 -301,052 | 32000 220,000 10,786 15,620 21573
3 | 1,000 301,058 -301,058 [ 10,000 24000 4,583 2,042 4413 5,883 3
4 [ 1,000 301,058 -301,058 | 29,000 188,000 67500 2825 12,748 17850
4
5 | 1,000 301,058 -301,058 [ 10,000 24000 4,583 2,042 4413 5,883 3
& | 1,000 301,058 -301,058 | 32000 220,000 10,786 15,629 21573
7 | 1,000 -301,058 -301,058 [ 10000 24000 4,583 2,942 4413 5,883 3

ESESIs
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Effective section

Effective section according to art. 6.1.4

Theory i Reduction factors ‘.’
2z + tw—d—-r— b—
The following reduction factors are calculated: o haz I*
1. Local Buckling: Reduction factor r ,c Lo, “:JW Ty
Z r —
2. Distortional Buckling: Reduction f ||§_T for = Pl
. Distortional Buckling: Reduction factor ¢ , . )
J i t ot | —1 o mml{pﬂ.hazrf' pcrf}
mm{pﬂ.haz w! pc w} | L3
3. HAZ effects: Reduction factor r HAZ ot
|
Ly

Additional reduction for ¢
distortional buckling: e
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Effective section

Effective section according to art. 6.1.4

Theory i Local Buckling r,c

/(Q{

p.=10 if S< B (6.11)
_ G G
- (Ble) (Ble)?

it B> f (6.12)

Table 6.3 - Constants C, and C, in expressions for p,

Material classification according Internal part Outstand part

to Table 3.2 C, C, C, C,
Class A, without welds 32 220 10 24
Class A, with welds 29 198 9 20
Class B, without welds 29 198 9 20
Class B, with welds 25 150 8 16

EESESIE
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Effective section

Effective section according to art. 6.1.4 & TALAT Lecture 2301

Theory i Distortional Buckling c

(/Q(

c=¢, =—
v,
41-vA)b' b’
1-" — —1 + —
o lI.-l s F Ef' {,'3
-~ c - E akt
m |2“ — V:}b;-.mﬂ
>
Csz;:-
—

ESESESIs
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Effective section

Effective section according to art. 6.1.4 & TALAT Lecture 2301

Theory i Distortional Buckling c

/(Q(

]
E J - o
A T R P N, =2JcEI,
e s eff X " \:ﬁ \ off
p . A4,
A=
o — A . I Ji""lrr.-:-r
“l:a bp 2 o =020
1

Fy
o

A, = 0.60
»‘ \ Al, p=050(1.0+a(i —A)+A)

if A, <A, =>x=1.00

1
f A 2A =y <1.00
8 —| - — — —. . —p— ——8a U‘ ! }’y ¢+ l;j]_f'i.lz
Fbeﬂﬂ&‘.‘ ]

EESESG
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Effective section

Effective section according to art. 6.1.4

Theory i Welding Effects r , HAZ ‘.’
bh&z"'— .
‘.| | -a:zi MIG:
/777, 7445 V//?:Z N _ O<r<6mm: by, =20mm
—| By e —f Bz | /, o Dhazf. b<t = 12mm: by, =30 mm
| l f l 12<t < 25mm: by, =35 mm
— bhaz [+ i ,// o ’ o 7 -
2 " A > 25 mm: bz = 40 mm
NN 7 s A S A “
[ o VA SIS L SIS, b i
— bhaz“— —s bhaz - — 'bhaz [ bhah— TIG:
* D<r < 6mm: by, =30 mm
)
| » |
) hy
S EP L |
SN é“\ _ Jo.haz
haz b 722777 Pohaz = T
haz b 0
Ao
Ju.h
Puhaz = l}.uaz

EESESs
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Effective section

Effective section according to art. 6.1.4

Theory i Effective section

/(Q(

2z + tw—q—-r— b——m
b

pﬂ'haztf - |‘7 Additional reduction for Xf
NN R | distortional buckling: eff

—— 1 — _"_
‘ | I":}E‘T\ eﬁ pct
-

min pﬂhaz i* pcr}

MNPyt AL |

Pl
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Effective section

Effective section according to art. 6.1.4 mw)| |||'
Scia Engineer i Effective section for N- SCla
Engineer

Section with weld in the middle of the web

Parke Id Psi C1 C2 Class Beg x End. x Ro c Chi Ro haz Ro
fmm] [mm]

) ) 1| 1,000 10,000 24.000 3 0,00 55,00 | 1,000 1,000 1,000 1000

— E— 2 | 1,000 32.000 220,000 0,00 10,00 | 1,000 1,000 1,000 1000

3 | 1,000 10,000 24000 3 0,00 5500 | 1,000 1,000 1,000 1000

4 | 1,000 29,000 198,000 4 0,00 115,00 | 0,380 1,000 1,000 0280

115,00 15500 | 0,380 1,000 0,481 0380

4 155,00 270,00 | 0,380 1,000 1,000 0380

1,000 10,000 24,000 3 0,00 55,00 | 1,000 1,000 1,000 1000

& | 1,000 32.000 220,000 0,00 10,00 | 1,000 1,000 1,000 1000

7 | 1,000 10,000 24000 3 0,00 5500 | 1,000 1,000 1,000 1000

EESESI5
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Effective section

Effective section according to art. 6.1.4 S B | ‘]l'
Scia Engineer i Effective section for My+ Engineer

Section with weld in the middle of the web

Parts Id Psi 1 Cc2 Class Beg. x End. x Ro ¢ Chi Ro haz Ro
[mm] [mm]

] . 1 0.00 55,00 | 1.000 1,000 1.000 1.000

—— 2 0,00 10,00 | 1,000 1,000 1,000 1,000

3 0.00 5500 |1.000 1,000 1.000 1.000

4 |-0,972 29.000 198,000 4 0.00 115,00 | 1.000 1,000 1,000 1,000

115.00 133,06 | 1,000 1,000 0481 0481

: 133,06 155,00 | 0,781 1,000 0481 0481

155.00 270,00 | 0.781 1,000 1.000 0781

1,000 10,000 24.000 3 0,00 55,00 | 1,000 1.000 1,000 1,000

1.000 32.000 220,000 0.00 10,00 | 1,000 1,000 1.000 1.000

——fr— 7 11.000 10,000 24.000 3 0,00 55,00 [ 1,000 1,000 1.000 1,000
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Effective section

Effective section according to art. 6.1.4 S B | |||I
Scia Engineer i Effective sections Engineer
Initial Shape Effective shape N- Effective shape My+
yé Z Z
] []] [|]
N N N
TF\—'\ vl TF\—'\ Y1 TF\—'\ Nl

EESESIN 3
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Effective section

Effective section according to art. 6.1.4 S | |||I
Scia

Scia Engineer i Effective section properties Engineer

Buckling z-z -~

Fabrication welded - |

i Edit named items
sl

B Initial shape

Enable E

Edit initial shape

Run analysis

IUse effective shape O

Property reduction factors

IUse reduction factors O

Property

Reduced properties N+ (pu)

Reduced properties N+ (p0)

Reduced properties N-

Reduced properties My+

Reduced properties My-

Reduced properties Mz+

Reduced properties Mz-

M

ODIEEEBEREEBE

Geometry
Formecode
N H [mm]
B [mm]
t [mm] [v
[ Update ] [ Document ]
|F'i|:ture |Fi|:ures Warping lines | Shear v | Shear z | Centre lines || Stiffener Init[{l;] I 0K l [ Cancel ]
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Effective section

Effective section according to art. 6.1.4

scia'l

Scia Engineer i General Cross-section Engineer
Gross section Thinwalled representation

Z Z
[~ Polygon
[&] Polygonal opening
| Thin walled
&t section from library
I Dimension line
ms Import DXF [/ DWGE N
P Parameter

W] Thinwalled representation T
7 A0 Add cut JLA Y v

Used for gross-section properties Used for classification and effective section properties

EESESz
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Effective section

Effective section according to art. 6.1.4 e |||

L
Scia Engineer i General Cross-section SCla
Initial shape and HAZ data Englneer
Inital shape
| Yelmm] | Zefmnm] | Afmm™2] | Ybeg mm] | Zbeg jnm] | Yend jnm] [ Zend fnm] | tfmnm] | Platetype | Reinfype | ReinfD [A]

1 015 59,65 81,50 2415 59,65 2335 59,65 170 |1 v|none ~|0

2 23.85 15,15 151.30 23,85 59,65 23.85 2935 170 I w|none  ~|0
3 | 1408 2935 3332 23,85 2935 475 2935 170 |1 w|none  ~|0
2 | oo 2935 14,45 425 2935 425 2935 170 |1 v|none ~|0
5 | 1420 2935 3383 4725 2935 2415 2935 170 I w|none  ~|0 =
(6 | 425 5255 35,19 475 4490 475 5020 230 (o ~w[nore |0

7 425 5255 35,19 425 4490 425 5020 230 (U0 wlnone  ~|0

8 | 2415 15.15 151.30 2415 2935 2415 53.65 170 |1 |none  ~|0
(9 | 2040 3970 15,00 2415 3970 16,65 3970 200 I w|none  ~|0
10| 2010 -39.70 15,00 2335 3970 16,35 3970 200 I v|none ~|0
11| 215 44,90 8.40 425 4490 005 44,50 200 (U0 ~w|none  ~|0D
(12 | 215 44,90 8.40 475 4490 0.05 44,30 200 (o ~[nore |0
(13| 2415 3452 17.59 2415 2935 2415 3970 170 |1 ~|nore  ~|0 ) |
T 1R 1R 4170 4 1R 2R -5 70 1R 1R 4170 17 (1a] ? RIIM Td .v.
HAZ data Dirawing

| Plate ID |Pc-s.type | saition|mi | ‘osition]- | 2ld meth

zld mate | iperature | fheat p |

i 1] I [ Cancel




Aluminium

Effective section

Effective section according to art. 6.1.4

Scia Engineer i General Cross-section

M Reduced geometry shape

150 %

- L

7] default
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Scia

Engineer

T
|[gkr$m§15g

5i d
I?L?JLE]H

C1

Cc2

LD == B I = RS | N SO T I (% R

-1448 771
-1448,771
- 1448 771
-1448 771
-1448,771
-1448 771
-1448 771
-1448,771
-1448 771

-1448,771

-1448 771
-1448,771
- 1448 771

-1448,771
-1448,771
- 1448 771
-1448,771
- 1448 771

-1448,771

-1448.771

-1448,771
-1448,771
-1448 771
-1448,771
-1448,771
-1448771
-1448,771
-1448,771
-1448, 771

-1448,771

-1448,771
-1448,771
-1448 771

-1448,771
-1448,771
-1448 771
-1448,771
-1448 771

-1448,771
-1448.771
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Section Checks

Section Checks according to EN 1999-1-1

/(Q(

art. 6.2.3. Tension

art. 6.2.4. Compression

art. 6.2.5. Bending Moment

art. 6.2.6. Shear

art. 6.2.7. Torsion

art. 6.2.8. Bending and shear

art. 6.2.9. Bending and axial force

art. 6.2.10. Bending , shear and axial force

EESESI s
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Section Checks

Bending Check according to art. 6.2.5

Theory

/(Q{

M. gqg =W, f, ¥\ at each cross-section

Table 6.4 - Values of shape factor «

Cross-section class Without welds With longitudinal welds
! Wot /W™ Wi, haz / Wer ™
2 Wi/ Wey Wolhaz / Wel
3 @3y &3 w
4 Werr IWe Wett haz { Wel
*' NOTE These formulae are on the conservative side, For more refined valve, recommendations are
given in Annex F

3, =1 or may alternatively be taken as:

m‘u:[] +{ AN lﬂ W] These are NOT National Annex Parameters !!!
A

EESESIs
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Section Checks

Bending Check according to art. 6.2.5 ST ||||
Scia Engineer SCla
Engineer

Choice of alternative values:

Aluminium setup I,E,I
= Standard EM MName
[=)- Alurniniurm B Aluminium

Member check Member check

Relative deformation Relative deformation

Alternative values . lue

Buckling defaults Alpha 3u EN1989-1-1: 6.25.1 (2) Atemative -
Alpha 3w EN1399-1-1: 6.25.1(2) Default hd
Bal EMN1559-1-1: 6.25.1(2) Diefault hd
Gamma 0 EM1555-1-1: 6.2.59.1 (1) Default hd
X0 EM1555-1-1: 6.2.5.1 (1) Diefautt hd
Psi EMN1555-1-1: 6252 (1) Diefault |
Bac EN1999-1-1: £.3.3.1 (1), (&) Diefault |
Xiyc EN1999-1-1: 6.3.3.1(1) Default hd
Xizc EN1999-1-1: 6.3.3.1(1). (2) Default hd
Psic EN1999-1-1: 6.3.3.1(3) Default hd

Bac EM15955-1-1: £.3.3.2(1)
Xzc EM15535-1-1: £.3.3.2(1)
Buckding defaults

EESESIEs
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Aluminium

Section Checks

Bending Check according to art. 6.2.5

scia'l

Scia Engineer \
Engineer

Default Alternative

Bending check

According to EN1999-1-1 article 625 and formula (65.23).
Bending Moment My

Secfion is classified as class 3

Bending check

According to EN1999-1-1 article 625 and formula (5.23)
Bending Moment My

Section is classified as class 3

Table of values T_a_ble of values

Alpha 3u 100 Critical part 1D 4

Wely 128556  |mm*3 Beta 17.54

My.Rd 20 22 kNm g:{gg ; g.gg

Unity check g,16 - : - .

y Alpha .3u 133 (Alternative Method)

Wely 128556 mm*3
My Rd 36 66 krMm
Unity check 4863 =
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Aluminium

Section Checks

Shear Check according to art. 6.2.6

Theory

/(Q{

For non-slender sections, h,, /f,, <39, see 6.5.5(2)

Av= 2 |y = 2 d Wiy ) = (1= P hay Whaz (8 )i
"E?’M] z [ Z o, haz Whaz 1]

i=1

Vira =4y

Ay =My Ae
1, = 0.8 for a solid bar
7, = 0.6 for a round tube

General theory according to art. 6.5.5

a) non-slender plate ( f<39¢):

VRa= Anet £o/ (3 7p)
b) slender plate ( = 39¢ )
Vra = FIhF .IIF.m"'|r fﬁ?m |-J

43007

vy =1Tre k. /b but not more than vy =&, 2
i
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Aluminium

Section Checks

Shear Check according to art. 6.2.6 & 6.5.5 ST |II|

Scia Engineer SCla
Engineer
Section with no slender elements Section with slender elements
Shear check Shear check
According to EN1999-1 -1 article 6.2.6 and formula (5.28). According to EN1999-1-1 article 6.5.5 and formula (6.87)
Shearforce Vz Shearforce Vz
Table of values Part 1D Beta VRd,Yielding [KN] VRd.Buckling [kN]
Avz 2760 mm?*2 1 12.29 0.00
Wz.Rd 236216 kM 2 042 0.00
Unity check 0.02 - 3 1229 0.00
4 55,20 156,61 128,97
5 12,29 0,00
G 042 0,00
7 1220 0,00
Table of values
Wz Rd 128097 kM
Unity check 0,05 -

EESESIE
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Section Checks

Bending and axial force according to art. 6.2.9

Theory

/(Q{

6.2.9.1 Open cross-sections

(1) For doubly symmetric cross-sections (except solid sections, see 6,2.9.2) the following two criterions
should be sausfied:

i , ".!I-:u
N M v Ed
[ Ed J My

r = 1,00 (6.40)
L @ Ny @My pa
¥ “&
[ v ] o ”+ [ Mupa " <1,00 (6.41)
@y Nry L@ My Rrd L@ MzRd )

17y = 1.0 or may alternatively be taken as t;rfr:rf but l=n,=2
Yy = 1.0 or may alternatively be taken as af but 1< Yos 1.56
&y = 1.0 or may alternatively be taken as t.‘rE but 1=£,<1.56

@y = | for sections without localized welds or holes. Otherwise, see 6.2.9.3.

EESESIE
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Aluminium

Section Checks

Bending and axial force according to art. 6.2.9

Theory

/(Q{

6.2.9.3  Members containing localized welds

(1) Ifasection is affected by HAZ soflening with a specified location along the length and if the softening
does not extend longitudinally a distance greater than the least width of the member, then the limiting stress
should be taken as the design ultimate strength 2y pas fu / ¥aqz of the reduced strength material.

Wy =Py hazfu ! Pva) o ! P (6.44)
NOTE This includes HAZ effects due o the welding of temporary attachments.
(2) If the softening extend longitudinally a distance greater than the least width of the member the limiting
stress should be taken as the strength gy, fo for overall vielding of the reduced strength material, thus

s = Pohaz (6.45)

EESESIE
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Section Checks
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Bending and axial force according to art. 6.2.9

Scia Engineer i No Transverse weld

The crfical check is on positon 2,500 m.
This section is NOT located in a HAZZone.

Combined Bending, Axial force and Shearforce Check.
According to EN1999-1-1 article 6291 &62.10 and formula (6.40),(6.41).

Tahle of values

Eta0 (5.42a) 100

Gamma0 (5.42b) |[154 (Alternative Method)
Xi 0 (6.42c) 100

w0 1,00

NRd 203323  |kN

My Rd 285.41 KN

Mz.Rd 83.27 KNm

Unity check (6.40) = 0,03 + 000=0,03 -
Unity check (6.41) = 0,03 + 000+ 0,38 = 0,41 -

scia'l

Engineer
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Section Checks

Bending and axial force according to art. 6.2.9 e |||
Scia |

Scia Engineer i Input of Transverse weld \
Engineer

M Transverse weld

Weld Method MIG hd
+z W Weld Material Brooc Alloy -
Temperature [C] 50,00
-7 B Geometry
Coord. definition Rela ﬂ
Position x 0,500
Crigin From start ﬂ
22ﬁ® Repeat (n) 1

I 1] ” Eanu:el]
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Section Checks

Bending and axial force according to art. 6.2.9 e |||
Scia |

Scia Engineer i With Transverse weld \
Engineer

The critical check is on posifion 2,500 m.
This section is located in a HAZ-zone.

Combined Bending, Axial force and Shearforce Check.
According to EN1999-1-1 article 6291 & 6210 and formula (6.40),(6.41).

Table of values
Etald (6.42a) 1,00
Gammal (6.420) 1.54 (Alternative Method)
Xi 0 (6.42¢) 1,00
wi 069 S
MRd 293323 kKM
My Rd 28541 KMNm
Mz.Rd 83.27 KMNm
Unity check (6.40) = 0,05 + 0.00=0,05- n
Unity check (6.41) = 0,05 + 0,00 + 0,55 = 0,60 -
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Stability Checks

Stability Checks according to EN 1999-1-1

/(Q(

art. 6.3.1. Members in compression
art. 6.3.2. Members in bending
art. 6.3.3. Members in bending and axial compression

art. 6.7.4.2, 6.7.6.1 Shear buckling
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Aluminium

Stability Checks

Members in compression according to art. 6.3.1

Theory 7 Flexural Buckling

/(Q{

Nprd = K¥ Aeir fo I w1

K is a factor to allow for the weakening effects of welding. For longitudinally welded member & is
given in Table 6.5 for flexural buckling and & =1 for torsional and torsional-flexural buckling. In case
of transversally welded member & = @, according to 6.3.3.3,

Table 6.5 - Values of « factor for member with longitudinal welds

Class A material according to Table 3.2 Class B material according to Table 3.2
r:l_[l-iﬂl]m‘*‘ —f’n,n5+n,l""—;hl-3“-"“ K=1irA<0.

| —_ k3 ¢ T

A % A r:1+ﬂ1n4{4‘%}[”.5—i] _l’Lzzzl.dl]—/l]

with {dl.| = A_A]1az{l_.pu_lliﬁ]{)

N if 1=0,2
in which Ay, =area of HAZ

¥=——f—— but <10
~ o+lo” - 7
Table 6.6 - Values of @ and .4, for flexural buckling
Material buckling class according to Table 3.2 74 Ay P=05(1+ald —Ay)+ %)
Class A 0.20 0,10 T Aeit [
Class B 0,32 0,00 Y

or
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Stability Checks

Members in compression according to art. 6.3.1 ) |I||

Scia Engineer 1 Flexural Buckling ESCla
ngineer

... STABILITY CHECK :...
Fle xural Buckling check
According to EN1999-1-1 article 6311 and formula (6.48).

Buckling parameters vy ZZ
Sway type sway non-sway
System Length L 5,000 5,000 m
Buckling factor k 1,00 0.90
Buckling length Lcr 5,000 4,500 m
Critical Euler Load MNcr 4709 27 1643 68 kM
Relative slenderness Lambda 0.84 1,34
Limit slenderness Lambda0 010 0.10
Imperfection Alpha 0.20 0.20
Reduction factor Chi 076 0,45
Welding factor Kappa 069 0.69
Buckling resistance NbRd 1562,07 920,07 KM
Table of values
Ahaz anon mm*"2
Aeff 16033 mm*"2
Mb,Rd 82007 kI
Unity check 011 -
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Aluminium Scia

Stability Checks

Members in compression according to art. 6.3.1

Theory i Torsional (-Flexural) Buckling

IT - ’ AL"T .-f.u
Nl’.’]’

N, 1s the elastic critical load for torsional buckling. allowing for interaction with flexural buckling
it necessary (torsional-flexural buckling)

/(Q{

General Theory

The elastic critical load N7 for torsional buckling is calculated according to

1 7El,
Nepy =—| 6l + ——
[

2
0 I!I'J"

N7 is taken as the smallest root of the following cubic equation in N:

i%{” - N.:'r'._y){'ﬂ"r - Nc.-'.z]'["""l - Nq.'r.'r:] - Ng}'gl:hl - ""rcr.a} - 'h'rz?-nz{N - Nc.r.y] =0

With: My Critical axial load for flexural buckling about the y-y axis
M2 Critical axial load for flexural buckling about the z-z axis
Mer 1 Critical axial load for torsional buckling

EESESa
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Stability Checks

Members in compression according to art. 6.3.1

Theory i Torsional (-Flexural) Buckling

NEMETSCHEK

Scia

Table 6.7 - Values of @, 1, and A for torsional and torsional-flexural buckling

Cross-section ¥4 ;T{] Ay
]
General 0.35 0.4 Ay
2 ¥
Composed entirely of radiating outstands™~ 0.20 0.6 A~

1) For sections containing reinforced outstands such that mode 1 would be critical in terms of local buckling
(see 6.1.4.3(2)), the member should be regarded as "general” and A,y determined allowing for either or
both local buckling and HAZ. material.

2) For sections such as angles, tees and cruciforms, composed entirely of radiating outstands, local and tor-
sional buckling are closely related. When determining A, allowance should be made. where appro-
priate, for the presence of HAZ material but no reduction should be made for local buckling ie. p, =1.

a) "Outatand" sactiona

[

b) "General” croas sections

CEESIES

v
>
s
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Stability Checks

Members in compression according to art. 6.3.1

III.|| ||| ||||

Scia Engineer i Torsional (-Flexural) Buckling SCIa
Engineer

Torsional (-Flexural) Buckling check

According to EN1999-1-1 article 63 1.1 &6.3.1.4 andformula (5.48)

Table of values

Cross-section Type General

Torsional Buckling length 6,000 m

Mer, T 21287 kM

Mer, TR 3849 KM

Relative slenderness Lambda,T 3,96

Limit slenderness Lambda0 0.40

Imperfection Alpha 0.35

Aeff 241065 mm*"2

Reduction factor Chi 0,06

Buckling resistance Mb.Rd 3227 kM

Unity check 062 -

EESESIas
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Stability Checks

Members in bending and axial compression according to art. 6.3.3

Theory

6.3.3.1 Flexural buckling

For major axis (y-axis) bending:

/(Q{

Sy
NE,-;.'I 1 : + 1“'1 }-‘F_d
Xy @y NRrd | @ M y Rd

=100 (6.59)

b
For minor axis (z-axis) bending:

E

N Vel Mupa |
" ‘ +[ = ] =100 (6.60)
Az @x NRd wo M ; Rd

6.3.3.2 Lateral-torsional buckling

E

l"‘uﬂr-; i/ }.-L_ &g
: M
_ Mea || vEd 4| MzEd ] <1,00 (6.63)
Ay @y Nra | |\ A1 @t My Rd M 2 Rd

A

@, . oy and @, = HAZ-softening factors, see 6.3.3.3 or factors for design section, see 6.3.3.5.
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Aluminium

Stability Checks

Members in bending and axial compression according to art. 6.3.3

Theory - Welds

/(Q{

6.3.3.3 Members containing localized welds

o= @ (6.65)
.o
F+il— Fhsin—
Ie
@y = 0 (6.66)

2
Zip+ (= gy phsin f'

[

ae Foid ¥aaa
:pu_hdf'.-'fu ?’M_ but

o < 1,00 (6.67)
Fo? P

(3) Calculation of g (¥, or .) and jy1 in the section with the localized weld should be based on the
ultimate strength of the heat affected material for the relative slenderness parameters

IImz = I‘\' @y {6.68a)

Ihnz.ljr = Iu- \ @y (6.68b)
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Stability Checks

I
| | |NEMETSCHEK

Scia

Members in bending and axial compression according to art. 6.3.3

Theory i Design factors and xs distance
6.3.3.5  Unequal end moments and/or transverse loads

: (6.69)

Wy =
'J'-!':

¥+(1—2)sin
c

1 (6.70)

WL T=

5

firt (1- Xt sin

[

"
1/

N
A and B are examples of studied sections marked with transverse lines,
See Table 6.8 for value of buckling length [. = KL .

Figure 6.14 - Buckling length /. and definition of x, (= x, or xp)

/(Q(
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Stability Checks

Members in bending and axial compression according to art. 6.3.3 i | |||I

Scia Engineer SCIa

Engineer

Combined Bending and Axial Compression Check
According to EN1999-1-1 article 6.3.3.1,6.3.3.2 and formula (6.58),(6.60).(6.63).

Table of values
Etac (6.61a) 0,50
Xi,yc (6.61b) 0.80
Xi.Zc (6.61¢C) 0,80
Gamma.c 1.54
Relative slenderness Lambda HAZ y 069
Relative slenderness Lambda HAZ .z 1.11
Relative slenderness Lambda HAZ LT 083
Reduction factor Chiy 0,835
Reduction factor Chiz 0,585
Reduction factor Chi LT 1.000
Alphay 1,25
Alpha.z 1.24
MNRd 2087 94 kI
My Rd 264 65 kMm
Mz.Rd 8327 kMm

Unity check (5.59) = 0,10 + 0.00=0,10 -
Unity check (5.60) = 0,14 + 062=0,75-
Unity check (6.63) = 0,14 + 0,00+ 0,62 = 0,75 -

Table of values

Method for xs.y Half of Buckling Length
Method for xs,2 Half of Buckling Length

XSV 2500 m
¥5,Z 2280 m
w0 0687

WX, Y 0687

wx,Z 0687

WxL T 0687

EESESG
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Stability Checks

Members in bending and axial compression according to art. 6.3.3 ST ||||
Scia Engineer i Determination of xs SCla
Engineer

xs is the distance from the studied section to a simple support or point of contra flexure of the
deflection curve for elastic buckling of axial force only

Choice of method:

B | Calculation of xs T .
Unknown buckling shape Use half of buckling length ﬂ w0, wx, wxLT = 1,00 without weld
Known bUCl‘-’.'II’IQ shape lse half of bUCklmQ |E|—|ch j .'l.'l'ir[:l. Wi, Wi LT = '|II.'.'r[:| '|II.'.'r|th .'l.'l'i"E|d
in all sections

m{ .rsfr]= (Mpg1 = Mpg2) Npg |
le Mgy Ngg allig=1) %20
Same ¥sin all sections
B Calculation of x=
Unknown buckling shape According to EM19393-1-1 formula(€. 71) ﬂ
Known buckling shape According to buckling load case \Kx
Different xs in each section

CEESES s
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Stability Checks

Members in bending and axial compression according to art. 6.3.3 ST |II|

Scia Engineer i Determination of xs SCla

Combined Bending and Axial Compression Check Engineer
According to EN1989-1-1 article 6.3.3.1,6.3.3.2 and formula (6.59),(6.60),(6.63).

Table of values

Etac (6.61a) 0,80

Xiyc (6.61D) 0,80

XiZo (B.B1C) 0,80

Gamma.c 1.00

Alphay 067

Alpha.z 046

Kappay 0.89

Kappaz 0.86

MRdy 1509, 46 ki
MRd.z 1460,19 K
My Rd 17220 kMm
Mz Rd 3773 kMm

Unity check (6.29) = 1,63 + 1,03 = 2,67 -
Unity check (660} =082 +035=1,16 -
Unity check (6.63) = 0,82 + 115+0,35= 2,31 -

Table of values

Method for xs,y Buckling Loadcase

Method for x5,z Formula (6.71)

X5y 6,000 m
¥5.7 0,787 m
w0 1.000

WX,y 1,000

Wx.Z 1.043

WrLT 1,033

MEd. 1.2 10.00 kKMm
MEd.2.Z 0.00 kMm

CSESESIas
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National Annex
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Aluminium setup

=] Standard EM

Alurninium

Member check,

Mame

B Auminivm

B Member check
B Bow Imperfections
B el/L Class A elastic
Value [
B el/L Class A plastic
Value [
B e0/L Class B elastic
Walue [
B el/L Class B plastic
Value []
B Member Imperfection
Bk
Value [
B Partial Safety Factors
B Gamma M1
Walue [
B Gamma M2
Value []

B Resistance Yield Criterion

BC
Value [

300,00

280,00

200,00

150,00

0,50

110

1,25

1.20

scia'l

Engineer

j% Czech Republic
i%— Germany

¥ France

i?— Metherlands
¥ Austria

i?— Belgium

j# Finland

i?— Slovakia

j¥% United Kingdom
i?— Ireland

j# Poland

i?— Greece

j# Slovenia

i?— Raomania

Few countries have published an NA to EN 1999-1-1 and those who have do not diverge of the EN defaults.
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Theoretical Background

- What has been implemented?

- Which method is supported?

- How exactly is this parameter used?
-é

iﬁ“— Introduction
ix}- Disclaimer
=l g EN 1999 Code Check
i%— Material Properties

=> Theoretical Backgrounds S Consuited Artides

¥ Initial Shape
iﬁ“— Classification of Cross-Section
ix}- Reduced Cross-Section properties
— iﬁ“— Section properties
" Scia Engineer j% Tension
File Setup WI j Compression
= | Contents L4 Reference guide i\}- Bending moment
Memetschek Scia On Line steel code check [ |y Shear
WebHelp Steel code check - theory J& Torsion with warping
e Check for Update Steel connedions hﬁ:— C-:uml:.uined shear and b:.ursicun
Steel connections - theory '+ Bending, shear and axial force
About Steel cross-sections g% Flexural buckling
Advanced calculations ihx}- Torsional {-Flexural) budkling
Concete code check ¥ Lateral Torsional buckling
Concrete code check - theary H‘ E;r;ng:g:;ﬂb:ndmg and axa]
Timber code check i\}— Shear buckling
Aluminium Code Check i*,‘- Scaffolding
Aluminium Code Check - theaory Cg :h\}_ ;‘I;illil:s:.sateral Torsional Buckling 2nd Order
Pad foundations - theary iﬁ“— Profile conditions for code chedk
Mational Annexes r &“\r References
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Cold-Formed

3. Cold-Formed steel according to EN 1993-1-3
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Materials
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r

B Materials

=8 & 59 2 | &
(o] T $330GD-Z

5320GD+Z
5350GD+Z
s3%0D+z |
5 315 MC

5 355 MC

5 420 MC

5 460 MC

5 500 MC

5 550 MC

5 600 MC

5 650 MC

5 700 MC

5 260 NC

5 315 NC

5 355 NC

5 420 NC
H240LA
H280LA
H320LA
H380LA
H400LA
H260LAD
H300LAD
H340LAD
H330LAD
H420LAD
5220GD+ZA
5250GD+ZA
5280GD+ZA
5320GD+ZA
5350GD+ZA
5220GD+AZ
5250GD+AZ
5280GD+AZ
5320GD+AZ

W= EH oA

B Code independent
Materal type
Themal expansion [m/mkK]
Unit mass Jkg/m™3]
E maodulus [MPa]
Poigson coeff.
Independent G modulus
G modulus [MPa]
Log. decremert
Colour
Themal expansion for fire resistance) [m/mK]
Specific heat [J/ak]
Themal conductivity [WW./mK]
EC3
|timate strength [MPa]
field strength [MPa]
Thickness range

| sl
: Scia ||

Engineer

0,00
7850,00
21000e+05
03

O

0,15

I —
0,00

6, 0000=-01

4 5000e-01

4600
350.0
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Cross-section
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Example: Sadef C 200 x 3.00 S390GD + Z
z

o

Nominal thickness 3 mm

Core thickness EN 1993-1-3 art. 3.2.4 due to zinc coating

B Steel core thickness
Enable |
Metallic coating [mm] 0.04

Y Core thickness = 2,96 mm
This thickness must be used in design !

scia'l

Engineer

Recalculated properties of the gross section

E Egenschap
A Jmm™2]
My [mm” 2]
Az [mm™2]
AL [m™2/m]
tt [mim 4]
by [mm™4]
Iz mm™4]
Iw [mm™§]
alpha [deqg]
Weby [mm™3]
Welz [mm™3]
Whly [mm™3]
Wplz [mm™3]
cYLCS [mm]
cZLCS [mm]
dy [mm]

dz [mm]

EESESE
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Cold-Formed

May EN 1993-1-3 be applied?

——— -

May EN 1993-1-3 be applied without additional tests?

a) Condition for the core thickness: EN 1993-1-3 art. 3.2.4(1)

(/Q(

(1) The provisions for design by calculation given in this Part 1-3 of EN 1993 may be used for steel within
given ranges of core thickness 1.
NOTE: The ranges of core thickness 1, for sheeting and members may be given in the National Annex. The following
values are recommended:

- for sheeting and members: |U.4S mm = f.. = 153 mm I
045 mm £ 7, = 4 mm,see 8.1(2)

- for connections:

. - . H H 1 | L
Remark: the condition for the core thickness is a Nationally Determined Parameter ! ETE— Scia” ||,
. Choice of NA Engineer
Default EN: Dutch National Annex:
Minimal Minimal C-:--:I.e
Walue [mm] 0.45 Value [mm] 1,00 Mational Code:
Maximal Maximal B == [
Value [mm] 15,00 Value [mm] a.00
Mational annex:
) Standard EM W
Austrian National Annex: German National Annex: - Standard EN [ ]E]
Minimal Minimal British B5-EM M,
—————|Czech CSM-EM Ma —
Value fmm] 0.45 Value frm] 0.45 Gemnan DINEN N&  —
Madmal Maxdmal French MF-EM Na el
Value [mm] 15.00 Value [mm] 3,00 = Dhutch MEM-EM M4 —
Auztiian OMORM-EN M,
Slovakian STH-EM MHA
Belgian MBM-EM M
Finrizh SFS-EM Ma
- {} > 55
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Cold-Formed

May EN 1993-1-3 be applied?

———— -

May EN 1993-1-3 be applied without additional tests?

b) Conditions for the section geometry: EN 1993-1-3 art. 5.2(1)

/(Q(

le—P > 2> b/1<50
Hi Hi b/t<60
t Tu Tt‘ c/t=30

c) Conditions for the stiffeners: EN 1993-1-3 art. 5.2(2)

{2) In order to provide sufficient stiffness and to avoid primary buckling of the stiffener itself, the sizes of
stiffeners should be within the following ranges:

02 =cl/b =06 . (3.22)

01 = dfb = 0,3 ... (3.2b)

CEESESEs



Cold-Formed

May EN 1993-1-3 be applied?

—— -

May EN 1993-1-3 be applied without additional tests?

Scia Engineer

NEMETSCHEK

Scia

EN 1993-1-3 Cold Formed Code Check

|[Member B1 |Cold formed C section (200,00; 80,00; 0,30; 6,00; 20,00)

[S 235

[LC1

(032 |

Basic data EC3 : EN 1993
partial safety factor Gamma MO for resistance of cross-sections 1.00
partial safety factor Gamma M1 for resistance to instability 1.00
partial safety factor Gamma M2 for resistance of net sections 125

Warning: Cross-Section dimensions ratio b/t = 60 (Art. 5.2(1) Table 5.1).
Warning: Cross-Section dimensions ratio ¢ft = 50 (Art. 5.2(1) Table 5.1).
Warning: Cross-Section dimensions ratio hit = 500%sin(phi) (Art. 5.2(1) Table 5.1).
Note: The core thickness is not within the range between 0.45 mm and 15.00 mm.
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Effective section

The calculation of the effective section can be split in the following steps:

/(Q(

A) Determination of the notional width of the elements
B) Local buckling of the elements in compression
C) Distortional buckling of the stiffeners with optional iterations

D) Optional: Iterative calculation of the full cross-section

EESESIEs
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Scia
A) Determination of the notional width

———— -

Influence of rounded corners according to EN 1993-1-3 art. 5.1
Theory

/(Q(

{a) midpoint of corner or bend

X 15 intersection of midlines
P is midpoint of cormer
My =0 +1/2

gy —:m tan{— 3—5”1( J
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A) Determination of the notional width

- -

iy
Influence of rounded corners according to EN 1993-1-3 art. 5.1 SCla”| ‘I“
Scia Engineer Engineer

Generation of the initial shape
B Initial shape
Enable B
Edit initial shape
View free flange ge...
Run anahysis

=

Edit initial shape

Y [mm] | Zc [mm] | Almm™2] | ‘Ybeg [mm] | Zbeg [mm] | Yend [mm] | Zend [mm] | t [mm] | Element type | Reinf type |

] -84.02 53.40 38,52 -75,00 38,52 53,04 296 ﬂ
191 -1.91 25,45 38,52 593,04 33.04 58 52 296
0.00 -58.52 155,60 -33.04 58,52 33.04 58,52 256
-1.91 -1.91 25,45 -38 52 593,04 3304 58 52 296
-38.52 0.00 550,80 -38.52 53,04 -38.52 53.04 256
-1.51 191 25,45 -38.52 53.04 -33.04 58,52 256
0,00 58,52 195,60 -33.04 58,52 33.04 58,52 296
191 191 25,45 33.04 58,52 38,52 53.04 256
3852 84,02 53.40 38,52 93,04 38,52 75,00 296

||| &=
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Scia
A) Determination of the notional width

—— -

iy
Influence of rounded corners according to EN 1993-1-3 art. 5.1 . |||I

Scia Engineer SCIa

Engineer
Generation of the initial shape and calculation of the notional width

i
6 7 8
- 'Dg
Id b
[mm]
1 21,81
N 3 73,83
T‘; g 193,83
5 1Y 7 73,83
g 21,81
e —
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B) Local buckling of elements in compression

———— -

Local buckling according to EN 1993-1-5 art. 4.4

Theory

’ Qt

Warning: Correction sheet EN 1993-1-5:2006/AC:2009

Local buckling according to EN 1993-1-3 art. 5.5.2

EESESIe:






