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Input
doooooooooooogooooooboboooooooooooon
Section : 406x178x67UB f, = 275 N/mm?2
NEd = 1500.00 kN. Compression
MyEd = 25.00 KN.m. Vertical moment
Lcry = 2.00 m. Y axis buckling length
Lcrz = 2.00 m. Z axis buckling length
Lert = 2.00 m. For torsional buckling
L = 8.00 m. for lateral-torsional buckling

Classification - Axial
0000000000000 0000O0o0o0o0bOo0000o0ooOoOoOoooon
€ = 0.924

Flange =Class 1 Part subject to compression c/t=5.23 limit=8.32
Web =Class 4 Uniform stress c/t=40.95 Class 3 limit=38.83
Section =Class 4

Classification - Y axis bending
ooooooooOooooooOoOoooooOoOooooooOoooDoooOoo
€ = 0.924

Flange =Class 1 Part subject to compression c/t=5.23 limit=8.32
Web =Class 4 Y= 3.00 Non-uniform stress c/t=40.95 Class 3 limit=23.38
Section = Class 4
Properties
obooooobgoobobooooboobobooooobooobobooo
Use effective section properties EN 1993-1-5,5.2.2.
Actt = 83.02 cm?
Weff,y,min = 1189 cm?®. (6.15)
Shift in centroidal axis 6.2.2.5(4) and 6.2.9.3(2) Compression only
eny = 00 mm.
enz = 00 mm.

Compression
ooooooooOooooooOoOoooooOoOooooooOoooDoooOoo

Nc'Rd = Aeﬂ fy/yMO = 2282.99 kN. (611)
NEed

oad = 0.66 Pass (6.9)
Nc,Rd

Moment capacity - Y axis
ooooooooOoooooooOooooooOooooooOoooDoooOoo

My,Rd = Weff,y,min fy / Ywvo (6.15)
= 326.87 KN.m.

My,Ed

oad = 0.08 Pass (6.12)

My,Rd
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Combined capacity 6.2.9.3.(2) (6.44)
godobooooooodooooooooooooooboooboooooao
Neq Myed + Nea €ny  Mzed + Neg €N
0000 +000000 +0000000 < 1.00
Aeit Ty/Ymo Wetty,min fy/Ymo Wett 2 min fy/Ymo

1500.00
goooboooobooog = 0.66
83.02x275x0.1/1.00

25.00 + 1500.00 x 0.0000
goooboooobooog = 0.08
1189 x 275 x 0.001/1.00

0.00 + 1500.00 x 0.0000
ooooooooooooa = 0.00
152.7 x 275 x 0.001 / 1.00
ooooo
= 0.73 Pass

Flexural buckling - Y axis 6.3.1.3
O00000o0o0od0o00ooo000ooooooooooooooooogg

Ner =T E.llLs® =T7° 210x 24330 x 10* 2000? =126071.68 kN.
A = V(Aerf,/Ne) =V( 83.0x 275x0.1/126071.68) = 0.13
From Figure 6.4 using: A= 0.13and buckling curve 'b’ (see Table 6.2)
X = 1.000
Nb,rd =X Aernfylyva = 1.000 x 83.0 x 275 x 0.1 /yws = 2282.99 kN
Ned
oo = 0.66 Pass (6.46)
Nb,Rrd

Flexural buckling - Z axis 6.3.1.3
O00000o0o0od0o00ooo000ooooooooooooooooogg

Ner = E.llL, =1 210x 1365 x 10% 2000? = 7072.49 kN.
A = V(Aerf,/Ne) =V( 83.0x 275x0.1/ 7072.49) = 0.57
From Figure 6.4 using: A= 0.57and buckling curve 'c’ (see Table 6.2)
X = 0.804
Nb,Rrd =X Aerr.fylyma = 0.804 x 83.0 x 275 x 0.1 lym1 = 1835.74 kN
NEeg
oo = 0.82 Pass (6.46)
Nb,rd
Torsional and torsional-flexural buckling 6.3.1.4

QUIKEC3 - Steel sectionswizard Release 0.90




GTSCADBUILD LIMITED Printed  : 02/07/2007 Sheet

Computer Solutions for the Construction Industry Title
Woodbrook House, 30 Bridge Street

L oughborough

LeicsLE11 INH

Tel:01509 260559 Fax:01509 269221

Designed : Checked

ooooooooOoooooooOooooooOooooooOoooDoooOoo
Torsional buckling

Ner T = 1/ig? (G.lt + TR E.lw / Ler1?)
io? =i +i2 + yo? + 2o = 1692 + 39.9% +0.000% +0.000? = 30039 mm?
Ner 7 =1/ 30039 ( 81x 46.11x 10+ @x 210x 0.5327 x 10'2/ 20007

= 10431.65 kN.

Torsional-flexural buckling

Ncr,y
Ncr,TF = D D ( 1 + Ncr,T/ Ncr,y - \/( ( 1 - Ncr,T/ Ncr,y)2 + 4(y0/|0)2 Ncr,T/ Ncr,y) )
2B
Nerr/ Nery = 10431.65 /126071.68 = 0.08
(Yolio)? =(0.000/ 173)? = 0.00
B = 1 - (Yofio)® = 1.00
126071.68
Ner e =00000 (1+ 0.08-V((1- 0.08*+4x 0.00x 0.08))
2x 1.00
= 10431.65 kN.
Torsional buckling governs Ner = Nert
A = V(Aerf,/Ne) =V( 83.0x 275x 0.1/ 10431.65) = 0.47
From Figure 6.4 using: A= 0.47and buckling curve 'c’ (see Table 6.2)
X = 0.861
Nb,Rrd =X Aerr.fy/lymi = 0.861 x 83.0 x 275 x 0.1 lym1 = 1965.23 kN
NEeg
oo = 0.76 Pass (6.46)
Nb,rd

Calculate the elastic critical moment for lateral-torsional buckling
Use formula for doubly symmetrical sections. see Access Steel SN003a-EN-EU
O00000o0o0o0d0o0o0ooo000oooooooooooooooogg

L = 8.000 m. Length between restraints

C: = 1.000 Factor depending upon bending diagram shape

C, = 1.000 Factor depending upon bending diagram shape

kz = 1.00 Factor covering end rotation on plan

Kw = 1.00 Factor refers to end warping

Za = 0.0 mm. Distance from load application to centroid. +ve above, -ve below
|z = 1365 cm“. Second moment of are about minor axis
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|1 = 46.11 cm“. Torsional constant
lw = 0.5327 dms. Warping constant
Zy = 0.0 mm. Distance from load application to shear centre. +ve above.
Note: Shear centre and centroid coincide
Te.E.l,
Mer =C, 0000 (V((kdkn)2lll; + (K2L)2.G.I(TR.E.L) + (C2.2)?) - (C2zg) )
(k..L)?
Mer = 155.35 kN.m.

Lateral torsional buckling
O00000o0o0od0o00ooo000ooooooooooooooooogg

Wy = Weﬁ,y Class 4 cross section
Mer = 155.35 kN.m. Access Steel SN003a-EN-EU
ALt =V(W,.f, /M) =V( 1189 x 275x0.001/ 155.35) = 1.451

Using Equation (6.57) : XLT = 1.451 and buckling curve 'c’  Rolled sections or equivalent welded
XLt = 0.408

Mo Rd =Xt Wy.fylyma = 0.408 x 1189 x 275 x 0.001 /ymi =  133.51 kN.
Med

oo = 0.19 Pass (6.54)

Mb,rd

Combined bending and axial compression

Method 1 - Calculate interaction factors ki; Annex A
000000000 00oo0o000oooo0ooooooooooooog
Elastic cross-section properties class 3, class 4

Equivalent uniform moment factor - Cpny,o Table A2
Casel- M;= 0.00 M;= 0.00 Therefore yy = 1.000
Nea/Nery = 1500.00/126071.68 = 0.012
Cyo =0.79 + 0.21y, + 0.36 (Py - 0.33) Nea/Nery, = 1.003
Equivalent uniform moment factor - Cp0 Table A2
Casel- M;= 0.00 M;= 0.00 Therefore ., = 1.000
Ned/Ner 2 = 1500.00/ 7072.49 = 0212
Cmzo =0.79 + 0.21y, + 0.36 (P, - 0.33) Nea/Ner, =  1.051

Susceptability to torsional deformations

At = 1.451
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Ci = 1.000
Neo/Ner 1e = 1500.00/ 10431.65 = 0144
Aojim =0.2VCix 4V((1 - Nea/Ner2)(L - Nea/Nere)) = 0.181
Ao = VCix At = 1451
Xo >Xo,”m susceptible to torsional deformations
My,Ed Aeh‘
& =000 00 = 0.116
NEd Weff,y
ar =1-Ik/ly but=0.0 = 0.998
V(e) ar
Cmy = Cmyyo + (1 = Cmyvo) |:| D |:| D |:| D = 1.002
1+ \/(Sy) art
sz = sz,O = 1.051
Neo/Ner,t = 1500.00/ 10431.65 = 0144
acr
Cmut =C,’ 0000000000000
V((1 - Nea/Ner2)(1 - Nea/Ner.7))
but=1.0 = 1.220
Calculate auxiliary terms
Xy = 1.000
Xz = 0.804
1 - NEd/Ncryy
Hy = 0o0ooog = 1.000
1 - Xy NEd/Ncryy
1- NEd/Ncr,z
Mz =g0oooo = 0.950
1 - Xz NEd/Ncr,z
Calculate interaction factors k;j;
Hy
kyy = Cmy CmLT D |:| D |:| D |:| D = 1.238
(1 - NEd/Ncryy)
Hy
Ky, =Chn 0Oooooono = 0.828
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Ky =ChwCnrOOQOQOODOO = 1.176
(1 - Ned/Nery)
Hz
Kz =Cn OOQOOQoOO = 1.267
(1 - NEd/Ncr,z)
Combined bending and axial compression
0o0doo0dooooooooooooooooooooooooooooo
Ned My.ed + AMy g M ed + AM; gq
ooogo + ky DODOOOO + Kk, ODOOOO < 1.00 (661
Xy-Nric / Ym1 Xer-Myre / Yuma Mzri / Ym1
Neq My.ed + AMy g M ed + AM; gq
ooogd + ky DOOOODO + Kk, OD0O0OOO < 1.00 (662
Xz-Nric / Ywz Xor-Myre / Yuma Mzri / Ym1
Where:
Neg = 1500.00 kN.
Myeq + Nea €ny = 25.00 + 1500.00 x 0.0000 =  25.00 KN.m.
M_ed + Nea en: = 0.00 + 1500.00 x 0.0000 = 0.00 KN.m.
Nrk = Aesr fy =83.02x275x0.1 = 2282.99 kN.
My Rk =Woerrymnfy = 1189 x 275 x 0.001 = 326.87 kKN.m.
M, rk =Wy, fy =236.6 x 275 x 0.001 =  65.05 kN.m.
Xy = 1.000
Xz = 0.804
XLt = 0.408
From Annex A Use Factors Kijj button
Kyy = 1.238
Ky, = 0.828
Kzy = 1.176
K., = 1.267
1500.00 25.00 0.00
doooodooooon + 124 00OODOO0ODOO + 0.83 OOOOOO = 0.89Pass
1.00 x 2282.99/1.00 0.41 x 326.87 /1.00 65.05/1.00
1500.00 25.00 0.00
goodooooooo + 148 ODOOODOOOOO + 127 ODOOOOO = 1.04  Falil
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