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B.203.1
Maximum of load combinations

S 355

E  =210000 N/mm?

G = 80769 N/mm?

Ymour = 1.00 Ymo,accrseis = 1-00
Ymiae = 1.00 YMi.acorseis = 1-00
Ymzue = 125 Ym2,acorseis = 1-00

2XUPE 270 2xUPE 270

E P = 1238 mm fy = 355 N/mm2
g = 9869 mm2 g = 081
T T, =1.112e+08 mm* A, = 76.40
1, =1.615e+07 mm*
4 =1.112e+08 mm*
2 I = 1.615e+07 mm*
i = 3
18.0mm_ig . o Wi =9672e+05 mm
1 g g Wp|,2 =2747e+05 mm3
] o
SR Weimin1 = 8.236€+05 mm3
Weminz = 1.700e+05 mm?
i = 106 mm
6&6\ i = 40 mm
o’ 4
T ly = 9.644e+05 mm
e, = 25566+11 mm®
L 190.0mm | g
=

Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8
LC:'6.10 a Y+ wind down', x=0mm

Classy = 1, Classy; =1, Classy;, =1

_ Ayl 5513-355
VipiRd = Bvw V3100 1129.97 kN (6.18)

= [1—— . = [1-—2%0 -
VipiTRe = /1 G VR = J1 T2 (o5 )00 129:97 = 1129.97 kN (6.26)

Viea = 000 -4 0<1.00 (6.25) - OK

VipiTRd  1129.97

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8
LC:'6.10 a Y+ wind down', Xx=0mm

Classy = 1, Classy; =1, Classy;, =1

_ Moyfy 5227355
Vo piRd = B~ V3100 1071.36 kN (6.18)

_ __ T™Ed = [q___000 | -
VaopTRd = /1 T O V2 piRd = J1 725 (35543700 1071.36 = 1071.36 kN (6.26)
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VoEgd _ 469.65 _
L= 10858.=0.44<1.00 (6.25) - OK

Torsional resistance - Part 1-1: 6.2.7
LC:'6.10 a Y+ wind down', x=0mm

Classy =1, Classyy =1, Classy, =1

2
Tacanit = 27.69 Né;‘g is calculated by FEM analysis.
T fy 355 7.40 kN
= = = o m
"TVE. Tmax,unit * YM0 V3:27.69-1.00
Tgq — 0.00 _
TE1= 24 =0-00<1.00 (6.23) - OK

Shear stress - Part 1-1: 6.2.6
Not relevant

Normal stress - Part 1-1: 6.2.1
Not relevant

Pure normal resistance - Part 1-1: 6.2.3, 6.2.4
Not relevant

Normal capacity - Part 1-1: 6.2
LC:'6.10 a Y+ wind down ', X =1500 mm

Classy = 1, Classyy =1, Classy, =1
V1,Ed = OOO kN S 05 . V1,pI,T,Rd = 0.5 . 112997 = 56498 kN -> p1 = OOO
Voea = 10.65kN < 0.5V, rrq = 0.5-1071.36 = 53568 kN > p, =0.00

Ngg o MyEd o Mogg . 0.00 335.38 , 0.00 _
—Ed 4 “1Ed 4 “2E8d = + + = < 2) -
Nrg Migqg Mayrg 350355 34337 97.51 0.98<1.00 (6.2) - OK

Flexural buckling, 1-1 - Part 1-1: 6.3.1
LC:'6.10 a Y+ wind down ', x=0mm

Classy =1, Classyy =1, Classy, =1

A== X0 _ 37 (6.50)
i1Ay  106-76.40

a; =0.21 (Buckling curve: a)

— -2 2
@1 =05 [T+ (X = 0.2) + 1, | =05[1 +021- (037 — 0.2) + 0.37°] = 0.59

. 1 . 1
X1 = min —,1.0) = min (— 1.0) =0.96 (6.49)
<q,1+ lp12-72 050+,]0.59%-0372
Np o = ot 096986935 _ 3365 25 kN (6.47)
RS Ym1 1.00
Nea = 099 _-0.00<1.00 (6.46) - OK

Nord1 336525

Flexural buckling, 2-2 - Part 1-1: 6.3.1
LC:'6.10 a Y+ wind down', x=0mm

Classy =1, Classyy =1, Classy, =1



T = Lerz 3000

L2 _ =097 (6.50)
ipAy  40-76.40

a, =0.34 (Buckling curve: b)
— -2
0;=05 [1+0- (X~ 0.2) + 2, | =05[1 +034- (097 - 0.2) + 0.97°] = 1.10

. 1 . 1
X2 = min —,1.0) = min (— 1.0) =062 (6.49)
((p2+ P v 1.10+1.10%-0.972
Nppyp = 200 — 262966935 _ 515735 kN (6.47)
haed YM1 1.00
New = 09 -0 00<1.00 (6.46) - OK

Nora2 2157.35

Torsional-flexural buckling - Part 1-1: 6.3.1
LC:'6.10 a Y+ wind down', x=0mm

Classy = 1, Classy; =1, Classy, =1

i0=\/i12+i22+y02+202=J1062+402+02+02 =114 mm
n?-E-l; _m2-210000 - 111183438

Ng s = = 25604.52 kN
T L2 30002
n?-E-l, m2-210000 - 16152933
Ner2 = = 5 = 3719.87 kN
Ler 2 3000

w2 - 210000 - 2.556e + 11

N ! (G | +“2'E'IW> ! (80769 9.644e + 05 +
= e— . = N . e
T2 ' L2 1142 30002

i02 (N - Ncr,1) (N - Ncr,2) (N - Ncr,T) - N2 y02 (N - Ncr,Z) - N2 Z02 (N - Ncr,‘l)

= 1142 (N — 25604.52) (N — 3719.87) (N — 10599.93) — N? 0? (N — 3719.87)

— N? 0% (N — 25604.52) = 0
Smallest root of the above equation related to the torsional-flexural buckling:

Ng: ¢ = 10599.93 kN
Ngr = min(Ng, 1, Ne, 7¢) = min(10599.93, 10599.93) = 10599.93 kN

A= b (86935 _ 57 (6.53)
Ner 10599.93
ar = 0.34 (Buckling curve: b)

— -2 2
@1 =05 [1+ar-(Ar—0.2) + X | =05[1+034- (057 —02) +0.57°] =0.73

1

. 1 .
Xt = min <—2 1.0) = min (—
@1+ PT2-AT 0.73+ /0.732—0.572

XTATy _ 0859869355 _ posa 0o N (6.47)
Y 1.00

,1.0) =085 (6.49)

Nb,Rd,T =

Ngg — 0.00 _
Nb,F\E’j,T = 7605 0-00=1.00 - OK

Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2
LC:'6.10 a Y+ wind down', x = 1500 mm

Classy = 1, Classy =1, Classy;, =1

N _nZ-E-IZ_n2~2.100e+05-1.615e+07
LT (ky - Ly)? (1.00 - 750)2

Loaded on top edge.

= 59517.94 kN

Z=(C,-2,—Cy-2) = (045 -135 —0.52 - 0) = 60.75 mm

& Analysis Results

) = 10599.93 kN
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0.5
ka2 L, G-l
Mcr=c1-Ncr,LT-<[(k—z) SR L‘T+zz] —z)
W z cr,

13 50500 4 07 <1.oo)2 25560 + 11 8077e+04-964de+05 1"
= 90908 100/ 1615e + 07 5.952¢ + 07 ' '
— 5619.70 kNm
< _ |W,f, _ |e67230-385 _
T My 5.620e +09
a1 =0.21 (Buckling curve: a)

- - 2 2
Gr =05 [1+ 0o (Ar—02) + X1 | =05[1+021-(025-02) +0.25°] =0.54

: 1 . 1
XLt = min —,1.0) = min (— 1.0) =099 (6.56)
(tpu+ o2t 0.54+/0.54%-0.252

M, pra = XLTy‘\';\:y'fy _ 0.99-9?.702030-355 — 33978 kNm (6.55)

Mygg _335.38 _ )
Mypra 33978 =0.99<1.00 (6.54) - OK

Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2
LC:'6.11', x=3000 mm

Classy =1, Classyy =1, Classy, =1

N _1'[2-E~IZ_1'[2-2.100€+05~1.6156+07
LT (K, - Lg)? (1.00 - 3000)2

Loaded on top edge.

= 3719.87 kN

Z=(Cp-24—Cs-2) = (045135 —0.52 - 0) = 60.75 mm

05
ka2 1, G-l
Mcr = C:1 : N(:r,LT : ([(k_2> Iﬂ + N—L'tl' + ZZ] - Z)
W z cr,

1.00\2 2.556e + 11 8.077e + 04 - 9.644e + 05 1
=113 3.720e + 06 - ( ) +60.752| —60.75

1.00) ‘16156 + 07 © 3.720e + 06
= 590.12 kNm
o Jwy -, _ J967230 355 _
M, 5907 + 08
a =021 (Buckling curve: a)

— - 2 2
@ur=05 [1+ o (Ar—02)+X1 | =05[1+021-(0.76 — 0.2) + 0.76°] = 0.85

. 1 . 1
X = min —,1.0) = min (— 1.0) =082 (6.56)
(mu+ oA 0.85+,0.85%-0.767

My g = Lt = 00290720955 _ 980 28 kN (6.55)

Ymi 1.00

Migq _ 0.00 _
MypRrd  280.28 =0.00=1.00 (6.54) - OK

Interaction between normal force and bending 1. - Part 1-1: 6.3.3
LC:'6.10 a Y+ wind down', X =1500 mm

Classy =1, Classy; =1, Classy, =1
k; factors are calculated according to Method 1



& Analysis Results

Cm =100 C,, =100
C,, =100 C,=096
Cour =100 C, =1.00

C,, =0.82
M R = f, - Wy o = 355 - 274684 = 97.51 kNm
ncomP |V|1,Ed . MZ,Ed _ 0.00 . 335.38 . 0.00 _ )
ey K g Wi = g s +1.00- 25075 +0.70- 5757 =0.99<1.00 (6.61) - OK

Ym1

Interaction between normal force and bending 2. - Part 1-1: 6.3.3
LC:'6.10 a Y+ wind down ', x = 1500 mm

Classy = 1, Classy; =1, Classy, =1

k; factors are calculated according to Method 1
Cn =1.00 C, =1.00

C,, =100 C,=0.96

Cnr =100 C, =1.00

C, =082
Myre = f, - W, , = 355 - 274684 = 97.51 kNm
NComp M1 Eq  MEgq _ 0.00 . 335.38 . 0.00 _
et ot oy g = 5105 #0.58: 20780 +1.21- 575 =0.52<1.00 (6.62) - OK

Ymi

Interaction between normal force and bending, 2nd order - Part 1-1: 6.3.3
Not relevant

Shear buckling - Part 1-5: 5

hy _ 242 _ 2 . _ 72 _
T=Tg= 13.45? €= 155 0.81 =488 > Notrelevant

Summary
A Utilization [%]
100 s Cross-section resistance _
\\ Flexural buckling  _ _ .
80 \ Torsional-flexural buckling
s/ N Lateral torsional buckling _
60 // N Interaction ___ _ . _
7 \"‘---..___ Shear buckling
40 / \ -
20 \
. AL [m]
0.0 0.7 1.5 2.2 3.0
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