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Group A, Maximum of group members
Maximum of load combinations

S 355
E = 210000 N/mm?
G = 80769 N/mm?
Ymout = 1.00 YMo,accrseis = 1.00
Ymrut =  1.00 YM1 acoiseis = 1.00
Ymzur = 1.25 Ym2,acoiseis = 1.00
IPE 220
£ P = 848 mm f, = 355 N/mm?
> = 3337 mm? e = 081
+ 1 Iy =2.772e+07 mm* ), =76.40
I = 2.049e+06 mm*
I4 =2.772e+07 mm?*
2 I = 2.049e+06 mm?*
Wy4  =2.854e+05 mm?®

Wy, =5.814e+04 mm?®
Weimin1 = 2.520e+05 mm?®
Weimin2 = 3.725e+04 mm3

[42]
©
3
3
201.6mm
220.0mm

i = 91 mm
& iy = 25 mm
N4
) T Iy = 8.982e+04 mm*
g _ .
| 110.0mm . & lw 2.231e+10 mm
>

Shear resistance, 1-1 - Part 1-1: 6.2.6, 6.2.8
Bar: B.204.1, LC: 'ULS elementi’, x =0 mm

Classy = 2, Classyy =1, Classy, =1
Aqyfy  2148:355

V1,p|,Rd = \/E'YM() = \/3.1.00 = 44017 kN (618)
_ |1_ THEd ) _ [ 0.00 ) _
V’],pI,T,Rd = 1 125 (fy/‘/g)/YMo V1,pI,Rd = J1 —1.25 (355/\/5)/100 4401 7= 4401 7 kN (626)
Yigd = 000 -0 0<1.00 (6.25) - OK

VipTRd 440.17

Shear resistance, 2-2 - Part 1-1: 6.2.6, 6.2.8
Bar: B.204.1, LC: 'ULS elementi’, x =0 mm

Classy = 2, Classyy =1, Classy, =1
Agyfy 1588355

V2,p|,Rd = \/E'YMO = \/5‘1.00 = 32550 kN (618)
_ _ Tt,Ed . _ _ 0.00 . —
Vaprra = |1~ 5 ooty Vasira = J 1~ 25 v3) a0 32550 = 325,50 kN (6.26)
V2gd 14677 -0 45<1.00 (6.25) - OK

Voo TRd 325.50
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Project Details

Torsional resistance - Part 1-1: 6.2.7
Bar: B.204.1, LC: '6.10 a Y+ wind down ', x=0 mm

Classy = 2, Classyy =1, Classy, =1

N/mm2 . .
Tmaxunit = 162.80 o is calculated by FEM analysis.
Tra = b = 355 = 1.26 kNm
R VB Tmamanit - Yo V3-162.80-1.00
Teq — 0.00 _
724 =125 =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
Bar: B.204.1, LC: 'ULS elementi’, x =500 mm

Classy = 2, Classyy =1, Classy, =1
V1,Ed - 000 kN S 05 . V‘l,pI,T,Rd - 05 . 44017 - 22009 kN - p1 = 000
Vopg = 146.60kN < 0.5V, 1rg = 0.5-325.50 = 162.75kN - p, =0.00

Nggq o My Ed . MoEq . 0.00 73.34 , 0.00 _
Neg 4 Z1.Ed 4 2.6d + +200 — 70« .
Nrd Migg Mogq 118465 101.32 2064 0.72<1.00 (6.2) - OK

Flexural buckling, 1-1 - Part 1-1: 6.3.1
Bar: B.204.1, LC: '6.10 a Y+ wind down ', x=0 mm

Classy = 2, Classyy =1, Classy, =1

L 1500
T 917640 0.22 (6.50)

a; = 0.21 (Buckling curve: a)

_ _2 2
@1 =05 [1+a;- (& —02)+1; | =05[1+021- (022 - 02) + 0.22°] = 0.52

. 1 . 1
X = min | ——, 1.0) = min <7 1.0) =1.00 (6.49)
<<p1+ 01274 052+0.522-0222

Nppay = 200 = 1008738 _ 41g0,64 kN (6.47)
re YM1 1.00

N — 0.00 _
beﬁjﬂ =02 =0.00<1.00 (6.46) - OK

Flexural buckling, 2-2 - Part 1-1: 6.3.1
Bar: B.204.1, LC: '6.10 a Y+ wind down ', x =0 mm

Classy = 2, Classyy =1, Classy, =1

3T _ Lego . 1500
2=, ~ 27640~ 079 (6.50)
=034 (Buckling curve: b)
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& Analysis Results

_ _2 2
02=05 [1+ay- (R, —02) + %, | =05[1+034-(0.79 - 0.2) + 0.79°] = 0.91

. 1 . 1
Xo = min [ —2———, 1.o> = min <7 1.0) =073 (6.49)
<¢2+,/<p22—i22 091+,/0.912-0.79?
Nppqp = 200 — 0733397355 _ 953 79 kN (6.47)
RAZ T Y 1.00

Ngg — 0.00 _
Nb,:,z_863.79 =0.00<1.00 (6.46) - OK

Torsional-flexural buckling - Part 1-1: 6.3.1
Bar: B.204.1, LC: '6.10 a Y+ wind down ', x =0 mm

Classy =2, Classyy =1, Classy, =1

ip = \/i12 +ig® +y,2 +22 = J912 +25% +0° + 0% = 94 mm
n2-E-l; w2-210000 27718396

N1 = = = 25533.16 kN
o 15002
m2-E-l, 2210000 2048861
Ner2 = 7= 3 = 1887.34 kN
Lero 1500

1 mw-E-l,) 1 2 -210000 - 2.231e + 10
Newr = —5 (G-l + ———~ ) = — (80769 - 8.982¢ + 04 + .
io L, 94 1500

ip? (N = Ngr1) (N = Ngra) (N = Ner) = N2 yp2 (N = Nggp) = N% 2g2 (N = N 1)
= 94% (N — 25533.16) (N — 1887.34) (N — 3117.19) — N® 0 (N — 1887.34)
—N?0? (N — 25533.16) = 0

Smallest root of the above equation related to the torsional-flexural buckling:

) =3117.19 kN

Ner7e = 3117.19 kN
Ngr = min(Ng,7, Ner7e) = min(3117.19,3117.19) = 3117.19 kN

= [t 3337-355
}\T = N_(:: = m = 062 (653)
ar = 0.34 (Buckling curve: b)

_ ) 2
@7 =05 [1 +ar-(Ar—02) + 27 ] = 05[1+034-(0.62-0.2) +062?] =076

. 1 . 1
xr = min [ ——, 1.0) = min <7 1.0) =083 (6.49)
(¢T+, or2-Ar 0.76+,/0.762-0.62°

XT-Af, _ 083-3337-355
T e = 981.73kN (6.47)

Nb,Rd,T =

Ngg _ 0.00 _
Nb,::T_981,73 =0.00<1.00 - OK

Lateral torsional buckling, top flange - Part 1-1: 6.3.2.2
Bar: B.204.1, LC: 'ULS elementi’, x =500 mm

Classy =2, Classyy =1, Classy, =1

N _112-E-IZ_1T2-2.1OOe+05-2.O49e+06
LT Ky - L)? (1.00 - 1500)2

Loaded on top edge.

= 1887.34 kN

Z=(C,-2,—Cs-2) = (045-110 — 0.52 - 0) = 49.50 mm
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Project Details

0.5
ka2 1y G-l
M, = C; 'Ncr,LT’<[(k_z> -|ﬂ+N—L;+zz] —2)
W z Cr,

1.00\2 2231e+10 8.077e + 04 - 8.982e + 04 17
= 1.13-1.887e + 06 - ( ) +49.502| - 4950

100/ 2049 106 18876 + 06
= 173.99 kNm
s Wy -f, 285406-355_076
T M, T ] 1.740e4+08
ot =021 (Buckling curve: a)

our =05 [1+ayr- (Ar —02) + XLTz] =0.5[1+021-(0.76 — 0.2) + 0.76°] = 0.85

1

. : 1
XLt = min [ ———, 1.0) = min (— 1.0> =0.82 (6.56)
((pLTt oA 0.85+,/0.852—0.762

XLTWyfy _ 0.82:285406-355

Mypra == — o5 = 82.69kNm (6.55)
My Eq _73.34 _
Myfbf:d—%-o.sgg .00 (6.54) - OK

Lateral torsional buckling, bottom flange - Part 1-1: 6.3.2.2
Bar: B.204.1, LC: '6.10 a Y+ wind down ', x =0 mm

Classy = 2, Classyy =1, Classy, =1

N _nZ-E-IZ_n2~2.100e+05-2.049e+06
LT Ky - Lg)? (1.00 - 1500)2

Loaded on top edge.

= 1887.34 kN

Z= (Cz’zg—C3’Zj) = (0.45-110—-0.52-0) = 49.50 mm

0.5
K\? by G-l
Mcr=c1-NanT-<[<k—z) T L;+zz] —Z)
W z Cr,|

100\2 2231e+10 8.077e + 04 - 8.982e + 04 1
=113 -1.887¢ + 06 - ( ) +49502| —4950

1700/ 2049 106 18876 + 06
= 173.99 kNm
- Wy -f, 285406-355_076
7 | My |/ 1.740e+08
a =021 (Buckling curve: a)

our =05 [1+air- (Ar —02) + XLTz] =0.5[1+0.21-(0.76 — 0.2) + 0.76°] = 0.85

: 1 : 1
xir = min| ——— 1.0) — min <7 1.0) ~ 082 (6.56)
(mﬁ P 085+,/0.852-0.762

_ xTWyfy  0.82-285406-355

Mypra = = — s = 82.69 kKNm (6.55)
MiEq _ 0.00 _
o =265 -0-00<1.00 (6.54) - OK

Interaction between normal force and bending 1. - Part 1-1: 6.3.3
Bar: B.204.1, LC: 'ULS elementi’, x =500 mm

Classy = 2, Classyy =1, Classy, =1
k;; factors are calculated according to Method 1



& Analysis Results

Cmy =1.00 C, =1.00
Cmy =1.00 C,, =064
Cmt=1.00 C, =1.00

C, =0.64
My = f, - Wy, = 355 - 58145 = 20.64 kNm
Ngg ™ My, Myeq _  0.00 73.34 0.00
N:Iid1+k11.My,1bl,E:d iz sz: Tis06a T 1-00 5565 +1.08- 06 =0.89<1.00 (6.61) - OK

VR

Interaction between normal force and bending 2. - Part 1-1: 6.3.3
Bar: B.204.1, LC: 'ULS elementi’, x =500 mm

Classy = 2, Classyy =1, Classy, =1

ki factors are calculated according to Method 1
Cmny =100 C,, =1.00

Cnz =100 C,,=0.64

Cnr=1.00 C, =1.00

C,, = 0.64
My = f, - W, = 355 - 58145 = 20.64 kNm
NEg ™ M, Moeq _ 0.00 73.34 0.00
N:;dz+k21'My,1b,E:d oo Mj:: 86379 T0-92 5555+1.56 W_O 46<1.00 (6.62) - OK

M1

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

Shear buckling - Part 1-5: 5

b —22-342< E £=/2.081=488 - Notrelevant
Summary
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