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EUROCODE 3 | 2ND GENERATION
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Revision and Harmonization of Eurocode 3

Á Led by CEN/TC 250/SC 3

Á Scientific and technical support by 

Working & Ad-hoc Groups

Ÿ Experts from different countries

Ÿ Close collaboration with ECCS TCs (Joint meetings etc.)

Mandate M/515 

ÁAgreement between the European Commission and CEN 

for the further development and revision of the existing 

Eurocodes

ÁProcessing of the EU mandate M/515 in 4 phases:

Phase 1 | Basic Parts

Phase 2 | Parts for Stability

Phase 3 | Parts for Material

Phase 4 | ApplicationParts

2014
14

General Parts 
of EN 1993-1 7

Application
Parts

Parts of 
EN 1993 21

2027



EUROCODE 3 | 2ND GENERATION

Strategy of CEN/TC 250/SC 3

Á Incorporation of new findings

Á Improvement and harmonization of existing rules: 

reduction of Nationally Determined Parameters 

(NDPs)

ÁEnhanced ease of use

ÁPreserving the overall structure of EN 1993 and its 

parts

Á Improvement of the clarity

ÁHarmonization and simplification of rules (same 

format, structure, notations, etc.);

Harmonization of the different parts of Eurocode 3 

and with other relevant Eurocodes wherever possible

ÁReduction of the overall volume (e.g. by avoiding 

Informative Annexes)

ÁReduction of the number of alternatives

EU-EFTA countries

Countries that have adopted or 

expressed interest in the Eurocodes

The Eurocodes map

© European Union, 2017

EFFICIENT 

DESIGN 

METHODS

INNOVATIVE 

CONSTRUCTION 

METHODS
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Group Titel Current Convenor

CMG Coordination and management group for future SC3 tasks M. Knobloch

WG1 Evolution of EN 1993-1-1 ï General rules and rules for buildings B. Snijder

WG2 Evolution of EN 1993-1-2 ï Fire P. Schaumann

WG3 Evolution of EN 1993-1-3 ï Cold-formed members T. Misiek

WG4 Evolution of EN 1993-1-4 ï Stainless steel N. Baddoo

WG5 Evolution of EN 1993-1-5 ï Plated structures U. Kuhlmann

WG6 Evolution of EN 1993-1-6 ï Shell Structures A. Sadowski

WG7 Evolution of EN 1993-1-7 ï Plated structures subject to out-of-plane loading A. Taras

WG8 Evolution of EN 1993-1-8 ï Joints and Connections A. Girão Coelho

WG9 Evolution of EN 1993-1-9 ï Fatigue M. Lukic

WG10 Evolution of EN 1993-1-10 ï Material toughness and through-thickness properties B. Kühn

WG11 Evolution of EN 1993-1-11 ï Tension components J. Oliveira Pedro

WG12 Evolution of EN 1993-1-12 ï High strength steels T. Tiainen

WG13 Evolution of EN 1993-2 ï Bridges I. Palmer

WG14 Evolution of EN 1993-3 ï Towers, masts and chimneys J. Rees

WG15 Evolution of EN 1993-4-1 ï Silos H. Boehm

WG16 Evolution of EN 1993-4-2 ï Tanks T. Ummenhofer

WG17 Evolution of EN 1993-4-3 ï Pipelines finalized

WG18 Evolution of EN 1993-5 ï Piling D. Baxter

WG19 Evolution of EN 1993-6 ï Crane supporting structures M. Euler

WG20 EN 1993-1-13 ï Beams with large web openings A. Glorieux

WG21 EN 1993-7 ï Design of Sandwich Panels B. Naujoks

WG22 EN 1993-1-14 ï Design assisted by FEM L. Dunai

WG23 Assessment and retrofitting of existing iron and steel structures R. Stroetmann

WG24 Reuse of steel structures and components H. Bartsch

AHG3 Steel-Timber composite structures C. Odenbreit

AHG4 AI design of steel structures F. Ljubinkoviĺ 

AHG5 Steel structures featuring DED-Arc (Additive manufacturing) L. Gardner

ORGANISATION OF SC 3 | 24 WORKING GROUPS | 3 AD-HOC GROUPS



EUROCODE 3 | 2ND GENERATIONïPUBLICATION PLAN

EN 1993-7 (2025-03) 

Informal 

enquiry

8

EN 1993-1-1 (11/2022) EN 1993-1-4 (03/2025)

EN 1993-1-2 (03/2024) EN 1993-1-6 (03/2025)

EN 1993-1-3 (03/2024) EN 1993-1-7 (03/2025)

EN 1993-1-5 (03/2024) EN 1993-1-9 (03/2025)

EN 1993-1-8 (03/2024) EN 1993-1-10 (03/2025)

EN 1993-1-13 (03/2024) 

EN 1993-1-11 (Start 2025-10)

EN 1993-2 (Start 2025-10)

EN 1993-3 (Start 2025-10)

EN 1993-4-1 (Start 2025-10)

EN 1993-4-2 (Start 2025-10)

EN 1993-5 (Start 2025-04)

EN 1993-6 (Start 2025-10) EN 1993-1-14

(Start 2025-04) Start PT 
work

Production of final 
deliverable, end of 

PT work

Date of
publication

(DoP)

Date of 
withdrawal 

(DoW)

PT Drafting
[as per contract]

TC250 
chair/secretariat 
check and send 

to CCMC
[8 weeks]

SC/WG 
preparethe

standardfor CEN 
ENQ and submitto
TC250 secretariat

[asdefinedbyrelevant 
SC/WG]

CCMC 
1stediting
[5 weeks]

DIN/AFNOR 
1sttranslation

[16 weeks]

CEN ENQ
(formal enquiry)

[16 weeks]

Potential inputfromotherPTs in thesame phase
or in other phases of the work programme

SC/WG 
review comments from ENQ and 

submit to TC250 secretariat
[as defined by relevant SC/WG]

TC250 
chair/secretariat 
check and send 

to CCMC 
[8 weeks]

CCMC 
2ndediting
[2 weeks]

DIN/AFNOR 
2ndtranslation

[12 weeks]

Formal Vote
[9 weeks]

CCMC editing
for publication

[4 weeks]

DIN/AFNOR 
final translation

[4 weeks]

Development 
of NAs

max. 12 month 
(see BT 

C46/2009)

Time to update 
supporting
industry 
guidance 
material

Removalof national 
conflictingstandards

max. 36 month(otherwisegotoBT)

1st 

draft
2nd 

draft
3rd 

Standard made
availableby
CEN toNSBs 

(DAV)Opportunitytostartworkingon NAs
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

10

Status of EN 1993-1-1 and CEN/TS 1993-1-101 

Ÿ Passed the Formal Vote unanimously (06/2022)

Ÿ Publication of documents by CEN on 2022-11-09

Ÿ First Early Amendment of Part 1-1: EN 1993-1-1/A1

Main Changes

ÁExtension of application limit up to and including S700

ÁExtension of the design of elliptical hollow cross-sections

ÁMethods of analysis for ultimate limit state design checks Ĕ flow chart

ÁSemi-compact cross-sections (class 3) 

ÁSimplification of the stability rules

ÁReduction of the alternatives, especially for lateral torsional buckling

ÁDesign of uniform members with mono-symmetric cross-sections

ÁSimplified method for fatigue

ÁInformative Annex with statistical data on material and geometric properties

University of Stuttgart | Institute of Structural Design

SIMPLIFICATION

EXTENSION

HARMONIZATION



Materials ï Extension of the scope to high-strength steels (up to and including S700)

ÁExtension of steel grades and nominal values of the yield strength fy and ultimate tensile strength fu

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Table 5.1 of [1]ïNominal values of the yield strength fy and ultimate 

tensile strength fu

a) For plastic global analysis

-fu/fyÓ 1,10;

-elongation at failure not less than 15 %.

b) For elastic global analysis

-fu/fyÓ 1,05;

-elongation at failure not less than 12 %. 

Modification of ductility requirements

University of Stuttgart | Institute of Structural Design 11



ÁOption a): Adopting the values

fy = ReH und fu = Rm (as lower bound of the given 

range) directly from the product standard

ÁOption b): Using the values given in Table 5.1 

for steel conforming to EN 10025 (all parts), EN 

10210 (all parts) and EN 10219 (all parts), and 

in Table 5.2 for steel conforming to EN 10149 

(all parts) é

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

The partial factors ɔMi for buildings are 

given below unless the National Annex gives 

different values:

ðɔM0 = 1,0

ðɔM1 = 1,0 

ðɔM2 = 1,25

Choice of material properties for design and effects on structural reliability and partial factors

ÁApplication of material properties for structural design

(nominal values of the yield strength fy and the ultimate tensile strength fu) for structural steel:

NOTE 1 The choice of the approach can be set by the National Annex considering the effects on partial 

factors and their calibration according to Annex E and EN 1990. In case of option b), the partial factor ɔM1 

needs to be increased.

University of Stuttgart | Institute of Structural Design 12



PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Table E.1 of [1] ïAssumed variability of material properties

Table E.2 of [1] ï

Assumed variability 

of dimensional 

properties (Extract)
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zulässig, alle Werte oberhalb

der Werte X0,12% und X5% gerade zulässig

(Referenzfall)

unzulässig, 

produziertes

0,12% Fraktil

unterhalb X0,12%

unzulässig, 

produziertes 5%

Fraktil unterhalb X5%

Schematic representation of the verification of conformity of 

production data with the assumptions from Annex E acc. to [2]

Annex E (informative) ï Basis for the calibration of partial 

factors

Ácontains the most important assumptions and procedures on which the 

calibration of the partial safety factors ɔMi for buildings was based

Áis not intended for direct use in design inadmissible, 

produced 5% 

fractile below X5%

inadmissible, 

produced 

0,12% fractile 

below X0,12%

permissible, all values above 

the values X0,12% and X5%
just permissible

(reference case)



Methods of structural analysis for ultimate limit state design checks

Conditions for considering/neglecting effects according to

second order analysis:

ÁDifferentiation criteria

-for the individual component using a buckling curve,

in- or out-of-plane:

              with: ns = non-sway

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

ɻcr,ns = 
&ÃÒȟÎÓ
&  Ὧ0

ɻcr,sw = 
&ÃÒȟÓ×
&  ρπ

Figure 7.1 of [1] ï Buckling modes of frames 

NDP

Recommendation in Part 1-1: Ὧ0 = 25
(in line with the plateau length of the buckling curves) 

a) Non-sway member buckling mode

b) Sway global buckling mode

-for the overall stability failure:

with: sw = sway

Ÿ The differentiation criterion is calculated from the ratio of the elastic

 critical buckling load to the design value of the loading on the structure.

14University of Stuttgart | Institute of Structural Design



PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

ÁChecking both conditions whether

second order effects have to be 

considered or not

Figure 7.3 of [1] ï Methods of structural analysis applicable to ultimate limit state 

design checks

ÁSix different methods (M0 ï M5) + 

equivalent member method (EM)

ÁDetermine with the flow chart which 

method (M0 ï M5) may be used for 

the stability verification

ÁIncreasing complexity: no 

imperfections and first order analysis 

(M0), spatial imperfections and second 

order analysis including torsional 

effects (M5)

Ŭcr,nsÓ k0

See 7.2.1(4) 

and Ŭcr,sw Ó10

See 7.2.1(5)

Sway effects 
are accounted for.

Sway effects and in-plane non sway effects 
are accounted for.

Sway effects, in-plane and out-of-plane non 
sway effects are accounted for.

M0

7.2.2(4)

M1

7.2.2(5)

M2

7.2.2(6)

M3

7.2.2(7)a

M4

7.2.2(7)b

M5

7.2.2(8)

None

None

Sway imperfection

Sway imperfection

Sway imperfection + Member 

bow imperfection (in-plane)

Sway imperfection + Member 

bow imperfection including 

torsional effects (in-plane & 

out-of-plane)

FLOW CHART METHOD & CLAUSE IMPERFECTION

Alternative Method EM, 

see 7.2.2(9)

Ŭcr,sw Ó 10

See 7.2.1(5)

no

yes
LTB can be 

neglected, see 

7.2.1(6)

yes

NEdÒ Ncr/4

See 7.3.4

no

no

no

1s
t
o

rd
er

an
al

ys
is

2n
d

o
rd

e
r
a
n
al

ys
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yes

yes

Methods of structural analysis for ultimate limit state design checks
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Methods of structural analysis for ultimate limit state design checks

ÁBoth conditions for considering/neglecting effects according to

second order analysis are satisfied:

a) Buckling of the individual member (non-sway):

b) Overall sway buckling (sway):

Method M0:

ÁLateral torsional buckling may be neglected

ÁVerification of the cross-sectional resistance (EN 1993-1-1:2022, 8.2)

with internal forces and moments determined from a

first order global analysis

Method M1:

ÁOut-of-plane verification of the buckling resistance

of individual members (EN 1993-1-1:2022, 8.3) with

internal forces and moments determined from a first order

global analysis

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Various methods for a two-hinged 

frame

Imperfections and internal forces and moments for methods M0 and M1

H

P1

P2

My

I
Mz

I

ɻcr,ns = 
&ÃÒȟÎÓ
&  Ὧ0 ṉ

ɻcr,sw = 
&ÃÒȟÓ×
&  ρπṉ

16University of Stuttgart | Institute of Structural Design



PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Imperfections and internal forces and moments for method M2

My

I
Mz

I

Methods of structural analysis for ultimate limit state design checks

ÁCondition b) for considering/neglecting effects according to

second order analysis is satisfied:

a) Individual member (non-sway):

b) Overall stability failure (sway):

Method M2:

ÁInternal forces and moments may be determined from

a first order global analysis ïApplying global (sway)

imperfections

ÁIn-plane and out-of-plane verification of the

buckling resistance of individual members

according to EN 1993-1-1:2022, 8.3

ɻcr,ns = 
&ÃÒȟÎÓ
&  Ὧ0 X

Various methods for a two-hinged 

frame

H

P1

P2

ṉɻcr,sw = 
&ÃÒȟÓ×
&  ρπ

17University of Stuttgart | Institute of Structural Design



Methods of structural analysis for ultimate limit state design checks

ÁBoth conditions for considering/neglecting effects according to

second order analysis are not satisfied:

a) Individual member (non-sway):

b) Overall stability failure (sway): 

Method M3:

ÁInternal forces and moments may be determined from

a second order global analysis ïApplying global (sway)

imperfections

ÁIn-plane and out-of-plane verification of the

buckling resistance of individual members

(EN 1993-1-1:2022, 8.3) ïdetermination of the internal

forces and moments at the member ends from a second

order global analysis
Imperfections and internal forces and moments for method M3

My

II
Mz

II

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Various methods for a two-hinged 

frame

H

P1

P2

ɻcr,ns = 
&ÃÒȟÎÓ
&  Ὧ0 X

ɻcr,sw = 
&ÃÒȟÓ×
&  ρπX

18University of Stuttgart | Institute of Structural Design



Imperfections and internal forces and moments for method M4

My
II

Mz
II

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Methods of structural analysis for ultimate limit state design checks

ÁBoth conditions for considering/neglecting effects according to

second order analysis are not satisfied:

a) Individual member (non-sway):

b) Overall stability failure (sway): 

Method M4:

ÁInternal forces and moments should be determined from

a second order global analysis ï all in-plane second order effects and

both global (sway) imperfections and local bow imperfections are applied

Ÿ in-plane: Verification of the cross-sectional

     resistance (EN 1993-1-1:2022, 8.2) using ɔM1 instead of ɔM0

Ÿ out-of-plane verification of the buckling resistance of

     individual members (EN 1993-1-1:2022, 8.3, Gl. (8.89))

ïdetermination of the internal forces and moments at

the member ends from a second order global analysis

Various methods for a two-hinged 

frame

H

P1

P2

ɻcr,ns = 
&ÃÒȟÎÓ
&  Ὧ0 X

ɻcr,sw = 
&ÃÒȟÓ×
&  ρπX
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ū

My

II

Mz

II

eo,z

eo,y

Imperfections and internal forces and moments for method M5

My
II

Mz
II

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Methods of structural analysis for ultimate limit state design checks

ÁBoth conditions for considering/neglecting effects according to

second order analysis are not satisfied:

a) Individual member (non-sway):

b) Overall stability failure (sway): 

Method M5:

ÁFull determination of internal from a second order global analysis

Ÿ Consideration of all in-plane and out-of-plane second order effects,

     including torsional effects, and global sway

     imperfections and in-plane and out-of-plane local bow

     imperfections

Ÿ Verification of the cross-sectional resistance

     (EN 1993-1-1:2022, 8.2) using ɔM1 instead of ɔM0

Ÿ Verification of the buckling resistance of individual 

    members according to 8.3 may be omitted

Various methods for a two-hinged 

frame

H

P1

P2

ɻcr,sw = 
&ÃÒȟÓ×
&  ρπ

ɻcr,ns = 
&ÃÒȟÎÓ
&  Ὧ0

X

X
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Flexural buckling

Table 8.3 of [1] ïSelection of buckling curve for flexural buckling (Extract)

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

21

with:

More favorable buckling 

curves for Ó S460 for rolled 

profiles, but not for welded 

profiles

ὔ

ὔȟ
ρ

ὔȟ
ʔɇὃɇὪ

ɾ



Table 8.3 of [1] ïSelection of buckling curve for flexural buckling (Extract)

Flexural buckling

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

22

EN 1993-1-1/A1 [3]

Early Amendment

It has been proven that welded profiles also have 

more favorable residual stresses for S Ó S460



Lateral torsional buckling ïReduction factors | EN 1993-1-1:2005

Criterion:

with:

General case

with:

LTB of rolled or uniform welded cross-sections

with:

Modification with kc to consider the bending moment distribution

with:

Recommended coefficientsὯ for f [4]

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

…
ρ

‰ ‰ Ӷ‗

‰ πȟυρ ‌ Ӷ‗ πȟς Ӷ‗

…
ρ

‰ ‰ πȟχυӶ‗

‰ πȟυρ ‌ Ӷ‗ πȟτ πȟχυӶ‗

… ȟ

…

Ὢ
Ὢ ρ πȟυρ Ὧ ρ ςȟπ Ӷ‗ πȟψ

… for the lateral-torsional buckling of rolled I-profiles 

acc. to [4]

ὓ

ὓ ȟ
ρȟπ ὓ ȟ … ὡ

Ὢ

ɾ
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Lateral torsional buckling,

welded sections: b, c, d

Euler-curve

General case: a, b, c, d

Utilization of full material strength



Lateral torsional buckling ïReduction factors | EN 1993-1-1:2025

Criterion:

with:

Lateral torsional buckling of doubly symmetric I- and H-

sections with fork boundary conditions at both ends

with:

fM Accounts for the effect of the bending moment distribution

     between discrete lateral restraints (conservativ: fM = 1,0)

ŬLT can be determined for each cross-section using Table 8.5

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

…
Ὢ

‰ ‰ Ὢ Ӷ‗

‰ πȟυρ Ὢ
Ӷ‗

Ӷ‗
‌ Ӷ‗ πȟς Ӷ‗

Table 8.6 of [1] ïFactors fM and kc (Extract)

Table 8.5 of [1] ïImperfection factor ŬLT

ὓ

ὓ ȟ
ρȟπ ὓ ȟ … ὡ

Ὢ

ɾ
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Lateral torsional buckling of members with different bending 

moment distributions [2]

Lateral torsional buckling ïReduction factors | Comparison of the approaches

Comparison of new and previous rules

Conclusions

ÁThe new rules do not significantly change the 

design results for many ñeveryday casesò

ÁHowever, they do improve accuracy and reliability 

for some important cases, especially for beams 

with load application on the top flange 

ÁThe factor fM can be used to cover more bending 

moment distributions than the previous factors f

and kc

25

Grey: GMNIA, red: new rules EN 2025; blue: previous rules EN 2005



Annex C.2 ïUniform members in bending, axial compression and torsion

Method

ÁExtension of the simplified stability verification (N-My-Mz) to incorporate a term for warping moments

with:

ÁApplicable for members with Class 1, 2 and 3 cross-sections

ÁLimitation of the design value of the warping moment to Ò 0,3 BRk

ÁIn cases with bending moment diagrams for My,Ed and Mz,Ed of changing sign along the member length, the 

criteria (C.1) and (C.2) should be calculated for both maximum absolute values of My,Ed und Mz,Ed

ÁNeglection of the warping moments is permitted if or conservative:

PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
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Technical Report ï Part 1-102*: Elastic Critical Buckling of Members
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ÁBackground: The design rules in EN 1993-1-1 require elastic critical buckling values, but limited 

information is given

Ĕ Therefore, the Technical Report (TR) contains elastic critical buckling solutions of members

ÁTR focuses on the determination of elastic critical buckling forces and moments and the 

associated buckling lengths, where relevant 

ÁStability cases covered:

Á flexural buckling of columns in compression

Á lateral torsional buckling of beams in bending

Á torsional buckling of columns in compression 

Á torsional flexural buckling of columns in compression

ÁSpecial considerations: boundary conditions and the stiffness of springs and beddings 

ÁConsistent notation (aligned with EN 1993 where possible)

ÁLimitations: Not a complete collection; additional solutions exist in literature

 (*under development)
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PART 1-2: STRUCTURAL FIRE DESIGN

Status

ÁPublished by CEN in 2024-03

ÁPreparation of the first Early Amendment 

Main Changes

ÁNew structure: harmonized with fire parts of other 

Eurocodes

ÁIntegration of Annex E (class 4 cross-sections) in the main 

text; extension of the scope of class 4 cross-sections

ÁHigh-strength steels: Nominal fires are applicable to 

steel grades up to and including S700; physically based 

thermal actions are applicable to steel grades up to and 

including S500

ÁEmissivity coefficient for hot-dip galvanized steel

ÁExisting buckling curve for LTB has been improved to 

take into account the beneficial effect of non-uniform 

bending diagrams

ÁNew Annex C for stainless steel and new Annex D for 

hollow section joints
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Advanced design methods

ÁAdvanced fire design methods lead to an accurate prediction of 

the fire behavior of structures

ÁRealistic modeling and a good understanding of the physical and 

mechanical boundary conditions are fundamental

ÁStructural behavior in case of fire: 

Thermal analysis and mechanical analysis

PART 1-2: STRUCTURAL FIRE DESIGN
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Fire design ïLevel 3 analysis performed by GRUNER/RUB: Reconstruction/new

building of a university canteen. CFD model (top right), result of mechanical

analysis (bottom right) and temperature development of the structure (left)
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Figure acc. to [7]
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Early Amendment A1 | Extension of physically based thermal actions to steel grades up to S700
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PART 1-5: PLATED STRUCTURAL ELEMENTS

Status

ÁPublished by CEN in 2024-03

ÁPreparation of the first Early Amendment

Main Changes

Development of approx. 25 new amendments

ÁShear resistance of longitudinally stiffened girders

ÁMinimum requirements for transverse stiffeners

ÁResistance to patch loading including interaction

ÁRules for corrugated webs

ÁPresentation of reduced stress method

ÁConsideration of torsional stiffness of closed section stiffeners

ÁNew design rules for tapered panels with an angle up to 17.5°

ÁImproved rules for flange induced buckling

ÁThe scope has been extended to cover non-rectangular panels
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PART 1-5: PLATED STRUCTURAL ELEMENTS

ÁImproved structure

ÁEase of use

-Section 10: Reduced Stress Method reorganized and 

improved for ease of use Ą now: Section 12

-Annex C: (informative) Finite Element Methods of 

Analysis (FEM) moved to EN 1993-1-14

-Annex D: Plate girders with corrugated webs integrated 

into the main text

-Annex E: Alternative methods for determining effective 

cross sections integrated into the main text
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Ą Enhanced Ease of Use

- Improving the clarity

- Simplifying routes through the Eurocodes

PART 1-5: PLATED STRUCTURAL ELEMENTS

Flow chart for application of Reduced Stress Method (RSM)

Flowchart for the 

application of the reduced 

stress method acc. to 

Figure 12.2 of [8]
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PART 1-8: JOINTS
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Status

ÁPublished by CEN in 2024-03

ÁPreparation of the first Early Amendment

Main Changes

ÁNew Annex C: Improved rules for nominally pinned connections 

ÁNew Annex D: Design of column basis, harmonization with

EN 1992-4

ÁProvisions for connections with bolts in threaded holes 

ÁImproved design specifications also for steel grades up to S700

ÁFurther developments concerning welding HSS

ÁHarmonization with EN 1090-2: Execution of steel structures



PART 1-8: JOINTS

Welding of high-strength steels:

Á Load bearing capacity of fillet welded connections of steel grades Ó S460 and with different 

parent and filler metal strength: 

ü Possibilities to cover mismatch-effects

ü Undermatching has advantages regarding ductility, 

weldability, quality

ü Possible increase of strength

ÁFor butt-welded connections (HSS) resistance depend on failure modes:

Base metal Heat-affected zone Weld seam

„ȟ
πȢςυɇὪȟ πȢχυɇὪȟ

‍ȟ ɇ‎

Parent metal Filler metal

University of Stuttgart | Institute of Structural Design 40



CONTENT

ÁEurocode 3 | 2nd Generation

- Introduction

- Part 1-1: General rules and rules for buildings

& Technical Report

- Part 1-2: Fire

- Part 1-5: Plated structural elements

- Part 1-8: Joints

- Part 1-9: Fatigue

- Part 2: Bridges

- Part 1-14: Design assisted by finite element analysis

& Technical Report

ÁFuture Tasks | 3rd Generation

ÁSummary and Conclusions
University of Stuttgart | Institute of Structural Design 41



PART 1-9: FATIGUE

Status

ÁPublished by CEN in 2025-03

ÁPreparation of the first Early Amendment

Main Changes

ÁEase of use: more exact definitions, clear statement on required weld quality level

ÁMore detailed figures showing stress distribution, inclusion of weld symbols for clarity

ÁHarmonization with EN 1090-2: only supplementary requirements in detail tables

ÁIncreased efficiency: distinction between details of different notch effects

ÁEditorial revision (new figures!) and deletion of inexact or deviating information in 

classification tables of constructional details, partly update of detail categories 

ÁExtended scope: Annex B (Hot-spot stress method), new Annex C (Effective notch 

stress method)

ÁPost-weld treatment: Fatigue design of welded joints subjected to High Frequency 

Mechanical Impact Treatment, (Annex F)

ÁNew informative Annex D: Stress increase and Stress Concentration Factors

42

Ą Enhanced Ease of Use

- Improving the clarity

- Simplifying routes through the Eurocodes
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PART 1-9: FATIGUE

Revision of Fatigue resistance curves

ÁDistinction for non-welded and welded constructional details, change in slope and knee point

43University of Stuttgart | Institute of Structural Design

Figure 8.1 of [10] ï Characteristic fatigue resistance curves of 

non-welded constructional details subject to nominal stress ranges Figure 8.2 of [10] ï Characteristic fatigue resistance curves of 

welded constructional details subject to nominal stress ranges



PART 1-9: FATIGUE

Revision of Detail Tables

ÁMore detailed figures showing stress distribution, inclusion of weld symbols for clarity
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Table 10.3 of [10] ï Welded built-up sections and longitudinal welds



PART 1-9: FATIGUE

New Informative Annex D ï Stress increase and stress 

concentration factors

ÁStress magnification factors k1 for truss nodes

(formerly in Clause 4)

ÁGeometry-dependent SCF kf for plate and flange

thickness transition (without cope holes)

ÁExtension to cope holes planned as Early Amendment
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Fatigue test of girders with flange thickness transition 

and cope hole at Ruhr-University Bochum acc. to [11]Figure D.1 of [10] ïFlange thickness tapering in girders



PART 1-9: FATIGUE

New Informative Annex F ï Fatigue design of welded joints subjected to 

High Frequency Mechanical Impact Treatment

Scope

ÁIncrease of fatigue resistance due to application

of HFMI-treatment (post-weld treatment)

ÁDetail categories are given for the details of

transverse stiffener, longitudinal stiffener and butt

weld

ÁAs a function of stress ratio and yield

strength > advantages for HSS

ÁDefinition of suitable application limits and

application requirements

Introduction of rules for innovative methods which are of relevance also for 

existing structures
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Table F.2 of [10] * ïReference value of detail category ȹůC,HFMI of 

HFMI treated transverse stiffeners details due to qualified HFMI 

treatments for the nominal stress method


