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EUROCODE 3 | 2NP GENERATION

Revision and Harmonization of Eurocode 3
A Led by CEN/TC 250/SC 3

A Scientific and technical support by
Working & Ad-hoc Groups
Y Experts from different countries
Y Close collaboration with ECCS TCs (Joint meetings etc.)

Mandate M/515

A Agreement between the European Commission and CEN
for the further development and revision of the existing
Eurocodes

A Processing of the EU mandate M/515 in 4 phases:
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EUROCODE 3 | 2NP GENERATION

Strategy of CEN/TC 250/SC 3
A Incorporation of new findings

A Improvement and harmonization of existing rules: +"** EUROCODES

AT * BUILDING THE FUTURE

reduction of Nationally Determined Parameters
(NDPs)

Enhanced ease of use

>

Preserving the overall structure of EN 1993 and its
parts

A Improvement of the clarity

A Harmonization and simplification of rules (same

format, structure, notations, etc.); \ m v S
Harmonization of the different parts of Eurocode 3 ®\ oz s n e Cuosces
and with other relevant Eurocodes wherever possible -V
A Reduction of the overall volume (e.g. by avoiding
Informative Annexes) C0=€)) EFFICIENT INNOVATIVE
A Reduction of the number of alternatives > « {E’}) DESIGN CONSTRUCTION
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ORGANISATION OF SC 3 | 24 WORKING GROUPS | 3 AD-HOC GROUPS

Group Titel

CMG Coordination and management group for future SC3 tasks M. Knobloch
WG1 Evolution of EN 1993-1-1 1 General rules and rules for buildings B. Snijder

WG2 Evolution of EN 1993-1-2 i Fire P. Schaumann
WG3 Evolution of EN 1993-1-3 1 Cold-formed members T. Misiek

WG4 Evolution of EN 1993-1-4 1 Stainless steel N. Baddoo
WG5 Evolution of EN 1993-1-5 1 Plated structures U. Kuhimann
WG6 Evolution of EN 1993-1-6 1 Shell Structures A. Sadowski
WG7 Evolution of EN 1993-1-7 1 Plated structures subject to out-of-plane loading A. Taras

WGS8 Evolution of EN 1993-1-8 i Joints and Connections A. Girdo Coelho
WG9 Evolution of EN 1993-1-9 1 Fatigue M. Lukic

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

WG11 Evolution of EN 1993-1-11 i Tension components J. Oliveira Pedro
WG12 Evolution of EN 1993-1-12 i High strength steels T. Tiainen
WG13 Evolution of EN 1993-2 i Bridges l. Palmer
WG14 Evolution of EN 1993-3 i Towers, masts and chimneys J. Rees

WG15 Evolution of EN 1993-4-1 1 Silos H. Boehm
WG16 Evolution of EN 1993-4-2 1 Tanks T. Ummenhofer
WG17 Evolution of EN 1993-4-3 i Pipelines finalized

WG18 Evolution of EN 1993-5 1 Piling D. Baxter
WG19 Evolution of EN 1993-6 i Crane supporting structures M. Euler

WG20 EN 1993-1-13 i Beams with large web openings A. Glorieux
WG21 EN 1993-7 i Design of Sandwich Panels B. Naujoks
WG22 EN 1993-1-14 i 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 Al design of steel structures F. Liubinkovil
AHG5 Steel structures featuring DED-Arc (Additive manufacturing) L. Gardner




EUROCODE 3 | 2NP GENERATION i PUBLICATION PLAN

EN 1993-11(Start 20250)
EN 1992 (Start 202%0)
EN 1993 (Start 202%0)
EN 1993-1 (Start 202%0)

EN 1993 (202503)
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EN 1993-1 (11/2022)
EN 1993-2 (03/2024)
EN 1993-3 (03/2024)
EN 1993-5 (03/2024)
EN 1993-8 (03/2024)
EN 1993-13 (03/2024)

EN 1993-4 (03/2025
EN 1993-6 (03/2025
EN 1993-7 (03/2025
EN 1993-9 (03/2025
EN 1993-10 (03/202
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
Status of EN 1993-1-1 and CEN/TS 1993-1-101

Y Passed the Formal Vote unani mously (06 / [RE=Eeleles=

* _* BUILDING THE FUTURE

Y Publication of doculf@®@nts by CEN on 2022
Y First Early AmktEBNIOIBA1/Alof Part 1

Main Changes

A Extension of application limit up to and including S700 E:I?

,?\ Extension of the design of elliptical hollow cross-sections ] EXTENSION
A Methods of analysis for ultimate limit state design checks E flow chart

A Semi-compact cross-sections (class 3) 3

A Simplification of the stability rules

A Reduction of the alternatives, especially for lateral torsional buckling SIMPLIFICATION

A Design of uniform members with mono-symmetric cross-sections
A Simplified method for fatigue ﬂ

A Informative Annex with statistical data on material and geometric properties HARMONIZATION

University of Stuttgart | Institute of Structural Design 10



PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
Materials T Extension of the scope to high-strength steels (up to and including S700)

A Extension of steel grades and nominal values of the yield strength f, and ultimate tensile strength f,

Table 5.1 of [1]T Nominal values of the yield strength f, and ultimate

tensile strength f,

Modification of ductility requirements

a) For plastic global analysis
- f/f,0 1, 10;

b) For elastic global analysis
: fu/fyC') 1, 05;

- elongation at failure not less than 15 %.

- elongation at failure not less than 12 %.

Nominal thickness of t|he element
t
mm
Steel grade® t <40 mm 40 mm << 80 mm
, fu , fu
N/mm? N/mm? N/mm? N/mm?

S235 235 360 215 360
S275 275 390 245 370
S355 355 490 325 470
S420 420 510 390 490
S460 460 540 410 510
S500 500 580 450 580
S550 550 600 500 600
S600 600 650 550 650
5620 620 700 560 660
S650 650 700

S690 690 770 630 710
S700 700 750

a2 Principal symbols in EN 10027-1.

University of Stuttgart | Institute of Structural Design
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
Choice of material properties for design and effects on structural reliability and partial factors

A Application of material properties for structural design
(nominal values of the yield strength f, and the ultimate tensile strength f ) for structural steel:

A Option a): Adopting the values

f, = Repy und f, = R, (as lower bound of the given # The partial factors 2,, for buildings are
range) directly from the product standard given below unless the National Annex gives
different values:

A Option b): Using the values given in Table 5.1 0 Jyo=1,0
for steel conforming to EN 10025 (all parts), EN 0 9y =10
10210 (all parts) and EN 10219 (all parts), and ‘ 8 9y, = 1,25
in Table 5.2 for steel conforming to EN 10149
(all parts) e

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 2,,,
needs to be increased.

University of Stuttgart | Institute of Structural Design 12



PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

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

factors

f[

A contains the most important assumptions and procedures on which the

calibration of the partial safety factors 9,, for buildings was based

A is not intended for direct use in design

(acc. to EN 10219
(all parts)): wall

thickness t

. Upper Lower
. . Coefficient PP
Dimension Parameter BiesAnine of reference value | reference value
e P
op X yanakion Xso, X0,12%

Depth h 1,0 hpom? 0,9 % 0,98 hpom? 0,97 hpom?

Outer Width b 1,0 byom? 0,9 % 0,98 bpom? 0,97 byomd

dimensions of

cross-section Outer diameter d
of circular hollow| 1,0 dpom? 0,5% 0,99 dyom? 0,98 dpom?
section
Rolled and welded
I- and H-sections:| 0,98 ¢, 2,5% 0,95 t¢yom? 0,91 trpom?
flange thickness tr
Rolled and welded
I- and H-sections:| 1,0 typom? 25% 0,96 tynom> 0,93 tynom
web thickness t,,
Hot rolled
(seamless) or
welded structural
hollow  sections| 0,99 ton? 2,5% 0,95 tyom? 0,92 tyom?
(acc. to EN 10210

Thickness (all parts)): wall
thickness t
Cold-formed
sections made
from coils or plates 0,99 tyon? 2.5% 0,95 ty o 0,92 t g3

Table E.2 of [1] T
Assumed variability
of dimensional
properties (Extract)

f[]

07 = === === === ==
%

S
)
X

permissible, all values above
the values X; 190, and Xsy,

=1
>
=1}

inadmissible,

produced

0,12% fractile

below X; 129,

x0.12%

kS
i)
X

et

f[

just permissible
(reference case)

v

f[

R
al
=

inadmissible,
produced 5%
fractile below Xg,,

fi

i XA

Schematic representation of the verification of conformity of
production data with the assumptions from Annex E acc. to [2]

Table E.1 of [1] T Assumed variability of material properties

Mean value | Coefficient Upper Lower
Parameter Steel grade of reference value | reference value
X variation X504 Xo129%
5§235,5275 1,25 ReH.mina 55 % 1,14 ReH.mina 1,06 Re]-l.mmﬂ
Yield strength, S355, 5420 1,20 Repg min® 50% 111 Ropg min® 1,03 Ropy min®
f‘l’r 5460 1'15 Re]-l,mina 4;5 % 1'07 REH.mina 1'00 Rel-l,mina
Above S460 1,10 Rey min® 35% 1,04 Rog min® 1,00 Rep min®
§235,5275 1,20 Ry min® 5,0% 1,11 Ry i 1,03 Ry min®
Ultimate
tensile S355,5420 1,15 Ry, min® 4,0 % 1,08 Ry min? 1,02 Ry, yin®
strength, f,,
S460 and above | L10R; ;? 35% 1,04 Ry, in? 1,00 Ry, jpin?
Modulus of
- All steel grades | 210 000 N/mm? 3,0% 200 000 N/mm2 | 192 000 N/mm?2
elasticity, E
Rey min and Ry, iy are the minimum yield strength R,y and the lower bound of the ultimate tensile strength
Ry, according to the applicable product standard, e.g. EN 10025 (all parts).




PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
Methods of structural analysis for ultimate limit state design checks

Conditions for considering/neglecting effects according to
second order analysis:

A Differentiation criteria

- for the individual component using a buckling curve,
In- or out-of-plane:

{erns = %ﬁ [ ?g with: ns = non-sway

NDP

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

- for the overall stability failure:

( with: sw = sway

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

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

University of Stuttgart | Institute of Structural Design

s s e s
a) Non-sway member buckling mode

.
-
L)

b) Sway global buckling mode

Figure 7.1 of [1] i Buckling modes of frames
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Methods of structural analysis for ultimate limit state design checks

A Checking both conditions whether FLOW CHART METHOR CLAUSE ~ IMPERFECTION
second order effects have to be

: UinsO o LTB can be
COnSIdered or nOt aSrlec}jElE.Z-z.lgi)o neglectecgee A 7-2|\./§(4) None o
W 7.2.1(6) Q
- . . . See’.215 =
A Six different methods (MO T M5) + -~ no() no ML oz
equivalent member method (EM) ; , > | 7220 None g 3
) Alternatiye Method,JH{M 2 o
A Determine with the flow chart which o\ yes 27229 — 5
. oW > Sway imperfecti
method (MO i M5) may be used for Seer21(5) / 72200 Y ImPErEEen 2
.y . . ®
no o
, the stabllllty verlflcatlo.n N ; o ée\i:a __, 72?;7 ) Sway immerictio :
A Increasing complexity: no T e meeountedfor 8
imperfections and first order analysis 1™ V& | Sway imperfectioMember o
(MO) Spatial imperfections and second Sway eﬁectsg?qolane non sway offects 7.22() | bow imperfectionplang 3
’ are accounted.for . : S
order analysis including torsional | e o el
effects (M5) Sway effectisrplane and catplane on 72.2(8) | torsional effegteplane
sway effects are accounted for outofplang

Figure 7.3 of [1] i Methods of structural analysis applicable to ultimate limit state
design checks

University of Stuttgart | Institute of Structural Design 15



PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Methods of structural analysis for ultimate limit state design checks
A Both conditions for considering/neglecting effects according to

second order analysis are satisfied: "
a) Buckling of the individual member (non-sway): /, ,s = %ﬁ ' n "2
b) Overall sway buckling (sway): { e = ‘%Oﬁ O pm y
Method MO: h X
z<_| v

A Lateral torsional buckling may be neglected . ,
Various methods for a two-hinged

A Verification of the cross-sectional resistance (EN 1993-1-1:2022, 8.2) frame
with internal forces and moments determined from a

first order global analysis r )
Method M1:
A Out-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 M, M,
lobal analysis T T oSSR X
9 y Imperfections and internal forces and moments for methods MO and M1

University of Stuttgart | Institute of Structural Design 16



PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Methods of structural analysis for ultimate limit state design checks

A Condition b) for considering/neglecting effects according to .
second order analysis is satisfied:

a) Individual member (non-sway): /= %ﬁ“@g X w2
b) Overall stabilty failure (SWay): {gq,= 520 ©* o }

Method M2: ‘
P

. ) A =|
A Internal forces and moments may be determined from . .
_ o _ Various methods for a two-hinged
a first order global analysis i Applying global (sway) frame

imperfections

A In-plane and out-of-plane verification of the
buckling resistance of individual members
according to EN 1993-1-1:2022, 8.3

T =

Imperfections and internal forces and moments for method M2
17

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

Methods of structural analysis for ultimate limit state design checks
A Both conditions for considering/neglecting effects according to

second order analysis are not satisfied:
a) Individual member (non-sway): /s = %ﬁ | X w2
b) Overall stability failure (sway): /¢, = &Oﬁ Ox p X y
Method M3: h A
- Zw | 7
A Internal forces and moments may be determined from Var .
s _ arious methods for a two-hinged
a second order global analysis T Applying global (sway) frame

imperfections

A In-plane and out-of-plane verification of the
buckling resistance of individual members
(EN 1993-1-1:2022, 8.3) T determination of the internal
forces and moments at the member ends from a second

order global analysis - D 4
Imperfections and internal forces and moments for method M3
18
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
Methods of structural analysis for ultimate limit state design checks

A Both conditions for considering/neglecting effects according to
second order analysis are not satisfied:

a) Individual member (non-sway): /= %ﬁ“@g X w2

b) Overall stability failure (sway): /. sy = ‘%Q Oh Ox 0 X

h/2

Method M4:

A Internal forces and moments should be determined from
a second order global analysis T all in-plane second order effects and ‘=
both global (sway) imperfections and local bow imperfections are applied Various methods for a two-hinged
g ( y) p p pp frame

Y in-plane: Verification of the cross-sectional
resistance (EN 1993-1-1:2022, 8.2) using 9,,, instead of 9,

Y out-of-plane verification of the buckling resistance of
individual members (EN 1993-1-1:2022, 8.3, Gl. (8.89))
I determination of the internal forces and moments at
the member ends from a second order global analysis

4

eO,Z | §

T =R T I N

Imperfections and internal forces and moments for method M4
19
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Methods of structural analysis for ultimate limit state design checks

A Both conditions for considering/neglecting effects according to
second order analysis are not satisfied:

a) Individual member (non-sway): /., s = %‘W?g X

b) Overall stability failure (sway): /. sy = ‘%Q Oh Ox 0 X

Method M5:
A Full determination of internal from a second order global analysis

Y Consideration of all in-plane and out-of-plane second order effects,
including torsional effects, and global sway

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

imperfections

Y Verification of the cross-sectional resistance
(EN 1993-1-1:2022, 8.2) using 92,,, instead of 9,

Y Verification of the buckling resistance of individual - -

members according to 8.3 may be omitted Imperfections and internal forces and moments for method M5

University of Stuttgart | Institute of Structural Design

e

h/2

Z<_||

Various methods for a two-hinged
frame
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Flexural buckling
Table 8.3 of [1] i Selection of buckling curve for flexural buckling (Extract)

Buckling curve
Buckling | S235 $460
Cross-section Limits about S275 up to
axis $355 $700
S$420 [inclusive
———————— =
- i a
” = ™~ | tp< 40 mm y-y a 0
g = T Z-Z b a
= )
- b
§ < tg> 40 mm vy 4
= Z-Z C b
o -
2 ~ | tp= 100 mm vy D a4
< —_ Z-Z C b
- / Vi
=] - }
= = t;> 100 mm yy d ¢
Z-Z d c
(7] e
s 2 " b b
£ J ‘ tr< 40 mm d
QL ¥ [
3 | Z-Z
- y— —Y
S
o y-y C C
te>40 mm
= z f Z-Z d
hot finished an a a
- L = y 0

with: 0

More favorable buckling
curves

<

h

20 #0

f or

e

O

profiles, but not for welded

profiles

21
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

Flexural buckling

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

Buckling curve

| box sections

below)

Buckling | $235 $460
Cross-section Limits about $275 up to
axis $355 $700
$420 |inclusive
- a
|t <40 mm vy a 0
z N z-Z b a
S A
g s yy b a
2 <= | t;> 40 mm
- Z-Z c b
2 - b a
-~ e | t;< 100 mm v ‘
.= _ Z-Z c b
Q
S v -
= = |t>100mm ¥y ¢
Z-Z d c
wv
s b b
g tr< 40 mm Yy
2 Z-Z c c
5
5]
=
&) v-y c c
te> 40 mm
= f Z-Z d d
hot finished any a ag
z 2
2.2
= § cold-formed any c c
2 generally (except as any b b

thick welds: a > 0,5t;

e A LT - O9N

It has been proven that welded profiles also have
dual

mor e

favor abl

e

res.i

EN 1993-1-1/A1 [3]
Early Amendment

Buckling curve
Buckling| $235 $460
Cross-section Limits about S275 up to
axis $355 $700
$420 | inclusive
z t;< 40 mm Yy b N
: = 77 b
" y— : -y
c | = b
S te> 40 mm yy ‘
§ z 77 d
= -
’E i N t;< 40 mm vy b b
§ ,d:,__ £= 77
y— I -y
t;> 40 mm yy c c
YAVA
Z

22
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
Lateral torsional buckling i Reduction factors | EN 1993-1-1:2005

R R 1,10
CI’ | te I'I O n oo \ Utilization of full material strength
T n 0’90 | |
U ~ . e . Q \ Euler-curve
- pim with:d 5 ... © — | ow N .
U F] ( g 0,70 . ‘ [ ‘ .
8 o0 [ Lateral torsional buckling,_|
s 050 \ welded sections: b, c, d
% ’ General case: a, b, ¢, d %\

™

p \\\\'\\
J with: % mi[p | (I ) ] e =
%o %o '

General case

0,40

0,00

00 02 04 06 08 1,0 12 14 16 18 20 22 24 26 28 30
Relative slenderness A,

LTB of rolled or uniform welded cross-sections ... forthe Iateral—torsionaltblf;:]l<ling of rolled I-profiles
acc. to
p - . . .
with: %o T[hl)[p | (=I'_ T[h) X gl'_ ] Recommended coefficients Q for f [4]
%o \/ %o T[FX gll_ Moment distribution ko Moment distribution ke
y=1 10 WW 1,33—10,33\p'

Modification with k. to consider the bending moment distribution OS> | 0% | = | 0%
WA,H 0,90 el 077
. F] % Wlth: “Q p Tdi) p TQ [p Cﬁ-[(=|l_ TdilJ) ] > 0,91 W‘A 0,82

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

Lateral torsional buckling i Reduction factors | EN 1993-1-1:2025
Table 8.5 of [1] i Imperfection factor U ;

Cr I te” O n : Cross-section Limits arr

i-‘) 5 . i ! "Q . . :_ tr< 40 mm 0,12 Z:: but: e, =0,34

; pmt with:d 5 ... @© — - : |
U F] ( % < V—Ey = t;>40mm | 0,16 ﬁ'}” but: a,, =049
. . . j: ; § - D‘lﬁJE but: a;; <049

Lateral torsional buckling of doubly symmetric I- and H- $ Was
sections with fork boundary conditions at both ends : JW:
Q gﬁ '_;_' tp> 40 mm 0,25 Wary but: a;. <076

= Wiz

%60 J Y60 Q =|'_ Table 8.6 of [1] T Factors f,, and k. (Extract)

Load case Factor fy Factor k,

= = 5 1
1,25-0,1v - 0,15y

I JNa Y I I o
with: %o o r | A mk) _ —

= 1<+l 1,33- 0,33y

S 1,05 0,94
fy Accounts for the effect of the bending moment distribution el 0= 20 1001052 gz M| Mo o0
between discrete lateral restraints (conservativ: f,, = 1,0) o ror ™0 5105 ¥y 4105000
U, can be determined for each cross-section using Table 8.5 oMo L 1.25+o,smzo,m(%]‘ My oo
University of Stuttgart | Institute of Structural Design m&g‘n& " ", 'Mh " M_: P




PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
Lateral torsional buckling T Reduction factors | Comparison of the approaches

1.0 o GMNIA 10 e o GMNIA . .
S \ 7 | » Eau Comparison of new and previous rules
0.8 \\ _§§3£;§_0 0.8 9 \ _(E;%3nof
.| im0 .
= = Conclusions
>, [1100 >, | 1=184 ] o
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PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS
Annex C.27T Uniform members in bending, axial compression and torsion

Method

A Extension of the

simplified stability verification (N-M,-M,)
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A Applicable for members with Class 1, 2 and 3 cross-sections
A Limitation of the design value of the warping momentto O 0Bg, 3

A In cases with bending moment diagrams for M, gq @and M, g4 Of changing sign along the member length, the
criteria (C.1) and (C.2) should be calculated for both maximum absolute values of M, g4 und M, ¢4

A Neglection of the warping moments is permitted if "Q O—

0]
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Technical Report i Part 1-102": Elastic Critical Buckling of Members
A Background: The design rules in EN 1993-1-1 require elastic critical buckling values, but limited
Information is given

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

A TR focuses on the determination of elastic critical buckling forces and moments and the
associated buckling lengths, where relevant

A Stability cases covered:
A flexural buckling of columns in compression
A lateral torsional buckling of beams in bending
A torsional buckling of columns in compression
A torsional flexural buckling of columns in compression
A Special considerations: boundary conditions and the stiffness of springs and beddings
A Consistent notation (aligned with EN 1993 where possible)
A Limitations: Not a complete collection; additional solutions exist in literature

(‘funder development)
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PART 1-2: STRUCTURAL FIRE DESIGN

Status
A Published by CEN in 2024-03
A Preparation of the first Early Amendment

Main Changes

A New structure: harmonized with fire parts of other
Eurocodes

A Integration of Annex E (class 4 cross-sections) in the main
text; extension of the scope of class 4 cross-sections

A High-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

A Emissivity coefficient for hot-dip galvanized steel

A Existing buckling curve for LTB has been improved to
take into account the beneficial effect of non-uniform
bending diagrams

A New Annex C for stainless steel and new Annex D for
hollow section joints

Ermissivity Coefficient [-]
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e =0,70 (>500°C)
04 —
- —~— :
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Evolution of the emissivity of category A hot-dip galvanized steel

components and furnace tests on hot-dip galvanized steel
elements at the Technical University of Munich [5]

notincludedch EN 1998-2:2024

" W T,=550°C
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PART 1-2: STRUCTURAL FIRE DESIGN

Advanced design methods
A Advanced fire design methods lead to an accurate prediction of
the fire behavior of structures
A Realistic modeling and a good understanding of the physical and
mechanical boundary conditions are fundamental
A Structural behavior in case of fire:
Thermal analysis and mechanical analysis

Fire design i Level 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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Input that is constant

during fire:

Fre load
Room geometry
Insulation

ADVANCED
FIRE
DESIGN

Input that may change
during fire:

—

FHre model

Ventilation

| Fire temperature | | Size and location of fire |

v v

Building materials Thermal properties
Geometry of structure f==p-| Thermal model | Applied fire
and members T ¥ protection
| Spalling of concrete etc. | | Thermal gradients |
Geometry * al d*l anical
. =gl Structural model | properties
Mechanical loading * Boundary conditions
Deformations
Stresses
Capacity
Collapse time Figure acc. to [7]
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PART 1-2: STRUCTURAL FIRE DESIGN

Early Amendment Al | Extension of physically based thermal actions to steel grades up to S700
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PART 1-2: STRUCTURAL FIRE DESIGN

Early Amendment Al | Extension of physically based thermal actions to steel grades up to S700
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PART 1-5: PLATED STRUCTURAL ELEMENTS

Status
A Published by CEN in 2024-03
A Preparation of the first Early Amendment

Main Changes

Development of approx. 25 new amendments

A Shear resistance of longitudinally stiffened girders

A Minimum requirements for transverse stiffeners

A Resistance to patch loading including interaction

A Rules for corrugated webs

A Presentation of reduced stress method

A Consideration of torsional stiffness of closed section stiffeners
A New design rules for tapered panels with an angle up to 17.5°
A Improved rules for flange induced buckling

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

A Improved structure
A Ease of use
- Section 10: Reduced Stress Method reorganized and
Improved for ease of use A 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

35
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PART 1-5: PLATED STRUCTURAL ELEMENTS
Flow chart for application of Reduced Stress Method (RSM)

direct stresses in
transverse direction
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A Enhanced Ease of Use
- Improving the clarity
- Simplifying routes through the Eurocodes

Flowchart for the
application of the reduced
stress method acc. to
Figure 12.2 of [8]
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PART 1-8: JOINTS

Status
A Published by CEN in 2024-03
A Preparation of the first Early Amendment

Main Changes
A New Annex C: Improved rules for nominally pinned connections
A New Annex D: Design of column basis, harmonization with
EN 1992-4
A Provisions for connections with bolts in threaded holes
A Improved design specifications also for steel grades up to S700
A Further developments concerning welding HSS
A Harmonization with EN 1090-2: Execution of steel structures
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PART 1-8: JOINTS

Welding of high-strength steels:
A Load bearing capacity of fillet welded connectionsof st e e |l grades O S460
parent and filler metal strength:

Parent metal Filler metal (1 Possibilities to cover mismatch-effects

R WO ™ WO U Undermatching has advantages regarding ductility,
w R weldability, quality

F'pn & . L
U Possible increase of strength

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

Ty
R R R T TR R R
I

5 -.I .-".I i i A . Hi g i g
CHRERREIERRER L dmt e E 1} 1 R T  Eead fim mian mata
. ’: - = et A
SREARE

Heat-affected zone

| "BaSé' fnet'al Wlsem -
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PART 1-9: FATIGUE

Status
A Published by CEN in 2025-03
A Preparation of the first Early Amendment

Main Changes

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

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

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

A Increased efficiency: distinction between details of different notch effects

A Editorial revision (new figures!) and deletion of inexact or deviating information in
classification tables of constructional details, partly update of detail categories

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

A Post-weld treatment: Fatigue design of welded joints subjected to High Frequency
Mechanical Impact Treatment, (Annex F)

A New informative Annex D: Stress increase and Stress Concentration Factors

A Enhanced Ease of Use
- Improving the clarity
- Simplifying routes through the Eurocodes

University of Stuttgart | Institute of Structural Design



PART 1-9: FATIGUE
Revision of Fatigue resistance curves

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

Ao

/mm?]

1000

Il

N.=108
Ao=0,647Aoc

Nominal stressrange Ac[N

100 |

NC=ND NL

10 AN Lol Lol Lol y ol

10* 10° 109 2 5 107 108 10°
Number of cycles N

a) light notch effect

Key

a  fatigue resistance curve for constantamplitude loading

b  extended fatigue resistance curve for variable amplitude loading
c detail category

Figure 8.1 of [10] i Characteristic fatigue resistance curves of
[ non-welded constructional details|subject to nominal stress ranges
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L | Ne ﬁD\\"z:S IYL——————_l
10 B 11 1 111l 11 el 1 111l L1 1 1 1anl

10* 10° 10° 2\ 10/ 10° 10° N
Number ofcycles N
b) Detail categorybelow 71

Key

a  fatigue resistance curve for constantamplitude loading
b extended fatigue resistance curve for variable amplitude loading
¢ detail category

NOTE See explanations and symbolsin Figure 8.1.

Figure 8.2 of [10] i Characteristic fatigue resistance curves of
[ welded constructional detailsjsubject to nominal stress ranges
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PART 1-9: FATIGUE
Revision of Detail Tables

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

Table 10.3 of [10] i Welded built-up sections and longitudinal welds

Detail
category

Constructional detail

Symbol

Description

Supplementary Requirements

125

112

NN

(1) Automatic or fully mecha-
nised butt welds,
welded from both sides,
without stop-starts

AxZbs

as aforementioned, but
with stop-starts

None.

125

112
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@ Automatic or fully mecha-
nised fillet welds,
without stop-starts

as aforementioned, but
with stop-starts

For cover plates two parallel
single fillet welds are necessary.

Cover plate ends should be

checked using (6), (7) or (8) of

Tab. 10.6.
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PART 1-9: FATIGUE

New Informative Annex D1 Stress increase and stress support 5
concentration factors Lo

A Stress magnification factors k, for truss nodes
(formerly in Clause 4)

“  compression
B flange

A Geometry-dependent SCF k; for plate and flange
thickness transition (without cope holes)

A Extension to cope holes planned as Early Amendment
A (#-1)

. o, t 1 —u 7
e (o) k= ()2

Fatigue test of girders with flange thickness transition
Figure D.1 of [10] i Flange thickness tapering in girders and cope hole at Ruhr-University Bochum acc. to [11]
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PART 1-9: FATIGUE

New Informative Annex F 1 Fatigue design of welded joints subjected to
High Frequency Mechanical Impact Treatment

Scope

A Increase of fatigue resistance due to application  Table F.2 of [10] * i Reference value of detail category P & ey OF

_ ) HFMI treated transverse stiffeners details due to qualified HFMI
of HFMI-treatment (pOSt weld treatment) treatments for the nominal stress method

A Detail categories are given for the details of
transverse stiffener, longitudinal stiffener and butt
weld

A As a function of stress ratio and yield
strength > advantages for HSS

A Definition 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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