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Cruciform sections, T-sections, angles and, in | Cross-sections with one axis of
general, all cross-sectional shapes in which all | symmetry are prone to flexural-
the elements converge into a single point, are | torsional buckling in many cases
generally sensitive to torsional buckling | instead of the torsional one, owing to
phenomena. the fact that both cross-sectional

R centroid and shear center lie on the

Compression members having typical |- or
H-shaped cross-section with two axes of
symmetry are generally interested by
flexural buckling
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Worked Example: Example on cross-section imoin
resistance in compression et

Example. A 254 x 254 x 73 UKC is to be used as a short (A<0.2)
compression member.

Calculate the resistance of the cross-section in compression, assuming
grade S355 steel b

254 x 254 x 73 UK « g
S535 for ts4omm oo X 224X I3UKC g
Material P ties: A=9310mm2 - | \; |
aterial Properties: |\ _ 5c4 1mm - (=
fy=355 MPa b= 254.6mm A
fEui 2]]-0 MII?)a tw= 8.6mm h| cy Yy == L """ y
=210GPa t=14.2mm : p
r=12.7mm | = iird I_Ltf
- |
For a nominal material thickness z t

(tr= 14.2 mm and tw= 8.6 mm) of less than or equal to 16 mm,
the nominal value of yield strength fyfor grade S355 steel is found from EN
10025-2 to be 355 N/mma:.
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Worked Example: Example on cross-section donls

resistance in compression

Solution[l]. Section classification

Stepl.1: Identify the element type.
Flange is outstand and the web is Internal element

¢ b—t —(2-r) 1103
0= L. — =7.77
outstand ) 2-{,, 142
- h—2-t.—(2-r 3
Internal <= r=(2:1) 20031 23.39
g [ 8.6

Stepl.3: Evaluate the parameter €.

6)Lial

254 x 254 x 73 UKC
A=9310mm2

h= 254.1mm

b= 254.6mm

tw= 8.6mm

tr= 14.2mm
r=12.7mm

S 535 for t<40mm
Material Properties:
fy= 355 MPa
fu= 510 MPa
E= 210 GPa
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Worked Example: Example on cross-section

resistance in compression

Stepl.4: Determine class of the outstand element

€ _777<10e=8.14> Class 2
[

Stepl.5: Determine class of the internal element

N
—=23.29<33£=26.85= Class 1
t

Stepl.6: Determine class of the cross section

The whole cross-section according to the least
favorable classification is CLASS 2

Solution [ll]. Cross-section compression resistance
Step2.1: Determine N ,grq -

A-f, 9310-355
Y — 2 %107 =3305kN

N =
Yaro 1.00

c,Rd

Ly

o)Ll

254 x 254 x /3 UKC
A= 9310mm?2

h= 254.1mm

b= 254.6mm

tw= 8.6mm

t= 14.2mm
r=12.7/mm

S 535 for t<40mm
Material Properties:
fy= 355 MPa
fu=510 MPa
E=210 GPa
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Worked Example2: checking a UB compression member [Z
Problem. The 457 x 191 UB 82 compression member of S275 steel of °’“-°J‘

Figure a,Check the adequacy of the member for a factored axial

compressive load corresponding to a nominal dead load of 160 kN and a

nominal imposed load of 230 kN.

457 191 UB 82

H1.3

I | 160

S 275 for t<40mm L= 1871 em"

Material Properties: A =104 cm”

fy= 275 |\/||:)p fy= 188 cm 460.0
y= a i.=423 cm

E= 210 GPa

« Determine compressive design load
Factored axial load (Design Load) is
= (1.35 x 160) + (1.5 x 230) =561 kN

L

2.9
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Solution[l]. Section classification | iooia
| ' .r 8ol

ldentify the element type. 460.0 — =
Flange is outstand and the web is Internal element 9.9
For S275 steel with 7y = 16 mm, £, = 275 N/mm? : 5-2

g = (235/275)%° = 0.924

cr/(tre) =[(191.3 — 9.9 — 2 x 10.2)/2]/(16.0 x 0.924) =544 < 9

Cy = (460.0 — 2 x 16.0 — 2 x 10.2) = 407.6 mm T5.2

Cy/(tye) =407.6/(9.9 x 0.924) = 44.5 > 42 T5.2
and so the web is Class 4 (slender). T5.2
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Effective area. PA

deal ~
_ b/t 407.6/9.9
Ap= I — / — / =0.784 EC3-1-54.4(2)
oo 28.4eky 284 % 0.924 x /4.0

ool
Ap—0.055(3+v) 0.784—0.055(3+1)

p= —
0.7842
Ap

—0918  EC3-1-54.4(2)

d —dey = (1 —0.918) x 407.6 = 33.6 mm Length of lost area (A.) ,d, =(d — d)
Aoy = 104 x 107 —33.6 x 9.9 = 10067 mm? A =Ac—A_ =Ac-d (1)

Solution [ll]. Cross-section compression resistance
Step2.1: Determine N_,rq -

Ay 10067 x 275
Nega =24 Fr _ “ 210 _2768KkN > 561 KN = Ngy  6.2.4(2)

YMO 1.0
— Section is O.K
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Homework |
cross-section resistance in compression

Example. A 305 x 305 x 97 UKC is to be used as a short (A<0.2)
compression member.

Calculate the resistance of the cross-section in compression, assuming
grade S275 steel

Homework Il
checking a UB compression member

Problem. The 610 x 305 x 179 UB compression member of S355 steel,
Check the adequacy of the member for a factored axial compressive load
corresponding to a nominal dead load of 350 kN and a nominal imposed
load of 330 kN.
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