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National Annex

1. National Annex for Steel and Aluminium
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National Annex
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National Annex

- What has been implemented? 

- Which method is supported?

- How exactly is this parameter used?

-é

=> Theoretical Backgrounds
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National Annex
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Aluminium

2. Aluminium according to EN 1999-1-1



7

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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Aluminium

Effect of welds

Material properties according to art. 3.2.2

Theory
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Aluminium

Effect of welds

Material properties according to art. 3.2.2

Scia Engineer
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Aluminium

Classification

Classification according to art. 6.1.4

Theory ïDefinition of cross-section parts
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Aluminium

Classification

Classification according to art. 6.1.4

Theory ïDefinition of slenderness limits
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Aluminium

Classification

Classification according to art. 6.1.4

Scia Engineer ïDefinition of initial shape & welds
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Aluminium

Classification

Classification according to art. 6.1.4

Scia Engineer ïSlenderness limits and classification for N-



14

Aluminium

Effective section

Effective section according to art. 6.1.4

Theory ïReduction factors

The following reduction factors are calculated:

1. Local Buckling: Reduction factor r,c

2. Distortional Buckling: Reduction factor c

3. HAZ effects: Reduction factor r,HAZ

Additional reduction for

distortional buckling:
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Aluminium

Effective section

Effective section according to art. 6.1.4

Theory ïLocal Buckling r,c
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Aluminium

Effective section

Effective section according to art. 6.1.4 & TALAT Lecture 2301

Theory ïDistortional Buckling c
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Aluminium

Effective section

Effective section according to art. 6.1.4 & TALAT Lecture 2301

Theory ïDistortional Buckling c
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Aluminium

Effective section

Effective section according to art. 6.1.4

Theory ïWelding Effects r,HAZ

MIG:

TIG:
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Aluminium

Effective section

Effective section according to art. 6.1.4

Theory ïEffective section

Additional reduction for

distortional buckling:
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Aluminium

Effective section

Effective section according to art. 6.1.4

Scia Engineer ïEffective section for N-

Section with weld in the middle of the web
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Aluminium

Effective section

Effective section according to art. 6.1.4

Scia Engineer ïEffective section for My+

Section with weld in the middle of the web
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Aluminium

Effective section

Effective section according to art. 6.1.4

Scia Engineer ïEffective sections

Initial Shape Effective shape N- Effective shape My+
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Aluminium

Effective section

Effective section according to art. 6.1.4

Scia Engineer ïEffective section properties
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Aluminium

Effective section

Effective section according to art. 6.1.4

Scia Engineer ïGeneral Cross-section

Gross section

Used for gross-section properties

Thinwalled representation

Used for classification and effective section properties
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Aluminium

Effective section

Effective section according to art. 6.1.4

Scia Engineer ïGeneral Cross-section
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Aluminium

Effective section

Effective section according to art. 6.1.4

Scia Engineer ïGeneral Cross-section
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Aluminium

Section Checks

Section Checks according to EN 1999-1-1

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
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Aluminium

Section Checks

Bending Check according to art. 6.2.5

Theory

These are NOT National Annex Parameters !!!
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Aluminium

Section Checks

Bending Check according to art. 6.2.5

Scia Engineer

Choice of alternative values:
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Aluminium

Section Checks

Bending Check according to art. 6.2.5

Scia Engineer

Default Alternative
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Aluminium

Section Checks

Shear Check according to art. 6.2.6

Theory

General theory according to art. 6.5.5
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Aluminium

Section Checks

Shear Check according to art. 6.2.6 & 6.5.5

Scia Engineer

Section with no slender elements Section with slender elements
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Aluminium

Section Checks

Bending and axial force according to art. 6.2.9

Theory
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Aluminium

Section Checks

Bending and axial force according to art. 6.2.9

Theory
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Aluminium

Section Checks

Bending and axial force according to art. 6.2.9

Scia Engineer ïNo Transverse weld
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Aluminium

Section Checks

Bending and axial force according to art. 6.2.9

Scia Engineer ïInput of Transverse weld
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Aluminium

Section Checks

Bending and axial force according to art. 6.2.9

Scia Engineer ïWith Transverse weld
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Aluminium

Stability Checks

Stability Checks according to EN 1999-1-1

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 ïFlexural Buckling



40

Aluminium

Stability Checks

Members in compression according to art. 6.3.1

Scia Engineer ïFlexural Buckling
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Aluminium

Stability Checks

Members in compression according to art. 6.3.1

Theory ïTorsional (-Flexural) Buckling

General Theory 
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Aluminium

Stability Checks

Members in compression according to art. 6.3.1

Theory ïTorsional (-Flexural) Buckling
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Aluminium

Stability Checks

Members in compression according to art. 6.3.1

Scia Engineer ïTorsional (-Flexural) Buckling
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Aluminium

Stability Checks

Members in bending and axial compression according to art. 6.3.3

Theory
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Aluminium

Stability Checks

Members in bending and axial compression according to art. 6.3.3

Theory - Welds
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Aluminium

Stability Checks

Members in bending and axial compression according to art. 6.3.3

Theory ïDesign factors and xs distance
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Aluminium

Stability Checks

Members in bending and axial compression according to art. 6.3.3

Scia Engineer
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Aluminium

Stability Checks

Members in bending and axial compression according to art. 6.3.3

Scia Engineer ïDetermination of xs

Choice of method:

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
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Aluminium

Stability Checks

Members in bending and axial compression according to art. 6.3.3

Scia Engineer ïDetermination of xs
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Aluminium

National Annex

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



51

Aluminium

Theoretical Background

- What has been implemented? 

- Which method is supported?

- How exactly is this parameter used?

-é

=> Theoretical Backgrounds
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Cold-Formed

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

Materials
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Cold-Formed

Cross-section

Example: Sadef C 200 x 3.00  S390GD + Z

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

Nominal thickness 3 mm

Ý Core thickness = 2,96 mm

This thickness must be used in design !

Recalculated properties of the gross section
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Cold-Formed

May EN 1993-1-3 be applied?

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

Remark: the condition for the core thickness is a Nationally Determined Parameter !

Default EN:

Austrian National Annex:

Dutch National Annex:

German National Annex:

Scia Engineer

Choice of NA

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

May EN 1993-1-3 be applied?

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

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

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

May EN 1993-1-3 be applied?

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

Scia Engineer
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Cold-Formed

Effective section

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

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
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Cold-Formed

A) Determination of the notional width

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

Theory
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Cold-Formed

A) Determination of the notional width

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

Scia Engineer

Generation of the initial shape
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Cold-Formed

A) Determination of the notional width

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

Scia Engineer

Generation of the initial shape and calculation of the notional width
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Cold-Formed

B) Local buckling of elements in compression

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

Theory

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

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




