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Buckling resistance

= Aluminium column

<é I h=3.0m

P=30 kN
E Circular hollow section 89 x 4.7 (HSS Hydro)
EN AW 6082-T4
S
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Material

= EN AW 6082-T4/ Buckling Class C

ick- a a e b d d . d
Alloy Product Temper :Ll;k 2| S A fomaz® | fuhaz HAZ-factor e
ENAW|  form p ac BC! | TP
t, mm
N/mm2 N/mm2 Pohaz | Puhaz
t<5 250 | 290 8 0,50 0,64 A 32
EP, ET T6
5<t=15 | 260 | 310 10 0,48 0,60 A 25
6082
t<20 250 | 295 8 0,50 0,63 A 27
ER/B T6 125 185
20< t =150 260 | 310 8 0,48 0,60 A 25
t<5 255 | 310 8 0,49 0,60 A 22
DT T6
5<t=20 | 240 | 310 10 0,52 0,60 B 17
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Local buckling-Classification

D 89 — 4.7
B =koX |—=6X = 25.41
V t V 84 7
Kq = 3 (tube in bending)
Kg =6 (uniform compression)
D, diameter to mid-thickness of the round tube
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Slenderness limits

B; =22Xxe=22x15 =33.16

Slenderness parameters

B —_ 16 X € = 16 X 1 5 —_ 24_ Buckling Class Internal part Outstand part
2 ' according to Table 5.3
and Table 5.4 B2/€ B3/ Ba/e B3/
A || 16 22 || 45 6
Without welds B " T | 45 5,5
IB = 2541 < 183 C 16 18 45 5
A 13 18 4,0 5
With welds B 13 16,5 3,8 4,5
C 13 15 35 4
awith for (a): € = 7 with f, in MPa
Section-Profile/Class 3 EN1999-1-1: 2023/ Table 8.1
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Buckling length

End conditions K
L =k X L 1. Rotation: clamped - clamped; displacement: fixed - fixed M 0,7
cr 2. Rotation: clamped - hinge; displacement: fixed - fixed M 0,85
3. Rotation: hinge - hinge; displacement: fixed - fixed (not relevant) y———D 1,0
" L . mem ber Iength 4, Rotation: clamped - clamped; displacement: fixed - free 2\% 1,25
5. Rotation: clamped - partially restrained; displacement: fixed - free a\m 1,5
u The Val ue Of k, the 6. Rotation: clamped - free; displacement: fixed - free (cantilever) ﬁ—\ 2,1
bUCkI | ng Iength faCtor 7. Rotation: hinge - elastically clamped; displacement: fixed - free M =2,12

for m e m be rs: f (th e a  Depends on stiffness at the clamped end.

end conditions) EN1999-1-1: 2023/ Table 8.7

. =kxl=1x3.00=3.0m
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Buckling load/ relative slenderness

= Elastic critical force for the relevant buckling mode

_m*XEXI m?x70000xI m?x70000x 1.11 x 10°

N. = — = N.... = 85.207kN
r 12, 12 30002 cr
» Relative slenderness A=1254 mm?
y - 254 % 110 =1.11 x 10 mm*
_ X X
1= L0 = 1.272
J N J 85207

The second generation Eurocodes: key changes and benefits through design examples
Online workshop, 3-5 June 2025



Reduction factor

<p=0.5><[1+a><(i—/1_0)+/1_2]

@ =05%x[1+0.56x%(1.272—-0.14) + 1.2722]

@ =1.626

a, Ay (flexural buckling)

Buckling class BC )
according to Table 5.3 Curve a Ay
and Table 5.4

A 0,18 0,10
Without B b 0.30 0.15
weld

C c 0,56 0,14

A aw 0,36 0,16
Longitudinal B bw 0,54 0,22
weld

C cw 0,92 0,24
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Buckling curves

1 -
. 09 —%tﬁi
» |mperfection factor a, 7" SR
0,8 s
| SRR ©
. 0,6 aw—';“.u‘ \2\\<..
= Length Horizontal plateau of the . AR R NN
' cw" N-'\”\f\
. . . S TR oy
buckling curves 4, corresponding 0.4 ISR
to the appropriate buckling curves % A S ) S s e B S
0,1
0 0 0,5 1,0 1,5 Z 2,0

EN1999-1-1:2023/ Fig. 8.10
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Reduction factor

Values of the
reduction factor, y, for
the appropriate

relative slenderness, 1

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

Reduction factor for flexural buckling
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Reduction factor-Buckling resistance

= Reduction factor

1 1
¥ = — > oy = = 0.372
0 + /o2 — 12 1.626 +V1.6262% — 1.272
= Buckling resistance EN1999-1-1: 2009
KXy XArxfy, 1x0372x1254x 110
NpRd = = = 46.648 kN

Y M1 1.1
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Calculation provisions

N _ X X A X fy N, ry = Xhaz X Au,eff X fu
b-Rd (UX X YMl . w)(,hClZ X YMZ
X reduction factor for the relevant buckling mode

Xhay reduction factor based on 4, _, (8.3.3.4(3).

For A, _, buckling curve a, b or c should be used

EN1999-1-1:2023/8.3.1.2
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Effective areas

A« Effective area/ local buckling and HAZ softening due to longitudinal welds.
Provisions for torsional and torsional-flexural buckling

For class 1, 2 and 3 cross-sections without longitudinal welds, Az = A,

A Effective area taking into account local buckling and HAZ softening

u,eff

= General yielding along the member: Nj rq = Agg X fo/ymr (EN1999-1-1:2023/ 8.24)

= Failure at a local reduction cross-section: N, o rq = Anet X fu/Yumz (EN1999-1-1:2023/ 8.25)

net

= Failure at a section with transverse weld: N, gq = A, oiX /Y2
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Factor w

W, factor taking into account the location of the design section along the

member. If there is axial force only then w, = 1

W, hay factor taking into account the location of a localised weld along the

member (EN1999-1-1: 2023/ 8.3.3.4).
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Calculation provisions

XXAeffoO wX:l

Wy X YM1

NpRra =

0.372 X 1254 x 110

Nb.Rd —_ 1 y: 1 1 —_ 46648 kN

EN1999-1-1:2023/ 8.3.1.2
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|
Localized welds
ENAW|  form Temper | ness, . BC!
’ N/mm? % N/mm?
EP, ET, ER/B T4 t<25 |110|205| 14 | 100 C
Xhaz X w.eff X Ju ——
Nb Rd = ’ EP T5 t<5 |230|270+—s8 | 125 | 185 [ 054 | 0,69 | A
' | t=5 | 250|290 8 050 | 0,64 | A
w)(,haz X Ym2 EP,ET | —f6 |
| 5<t<15 | 260 [ 310 | 10 048 | 0,60 | A
| 6082
t<20 |250|295| 8 050 | 0,63 | A
ER/B T6 125 | 185
20<t<150| 260 | 310 | 8 048 | 0,60 | A
pu,haz = 0.78 o - t<5 |255|310| 8 049 | 060 | A
5<t<20 | 240|310| 10 052 | 060 | B

Au,eff = Pu,haz X A

EN1999-1-1: 2023/ 8.3.3.4
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Thank you!
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