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CHS member design for axial force EC3

ELEMENT :
Material properties
Steel grade

Yeld strength

Ultimate tensile strength
Young's modules

Reference code
Section properties

type

section

diameter

thickness

area

secondo moment of area
radius of inertia

ratio for local buckling
classification class
buckling length about axis
weight

Sollecitazioni di progetto - SLU

axial force - tension

axial force - compression

Check

Tension check

design tensile resistance
check

buckling check
slenderness ratio
slenderness ratio

non dimensional slenderness
buckling curve a

value

reduction factor

flexural buckling resistance
check

CHS_design_axial_force

EN 1993-1-1

Nb,Rd =xA fy/YMl =
FXt < Ny g

S 275
275 MPa
430 MPa
210000 MPa

CHS

CHS 219,1x10

219,12 mm
10 mm
66 cm?

3598 cm*
7,4 cm

0,92

21,91

1
7,8 m
51,6 kg/m

783 kN

-783 kN

1806 kN
783 kN <

106 <
86,8

1,22

0,21

1,35

0,52

940 kN
783 kN <

Partial factor for resistance

Ymo = 1,00
M1 = 1,00
Ym2 = 1,25
D
Y
x i
P
Y
1806 0,43

200 (slenderness limit) 0,53

940 0,83

OK

OK

OK

CHS_design_axial_force.xls
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Partial factors for resistance
6.1(1) hao = 1.0
wo =10
B5EN 1993-1-8
Table 2.1 na = 1.25 (for shear)
Trial section
Check diagonal bracing member, bk’ (worst case).
Steel Try: 219.1 = 10.0 mm thick Circular Hollow Section {CHS),
Designers’ grade 53735 steel
Manmal
Section Properties
| Artea A = 65.7 cm?
Second moment of area I = 3598 cm*
Radins of gyration i = 740 cm
Thickness r = 10.0 mm
Ratio for local Buckling dlir =219
NMaterial properties
Table 3.1 Asr = 40 mm_ for 5275 steel
[ield strength F = 275 N/mm?
3.26 (1) Young s modules E = 210 EN/omm*
Examgple 10 Bracing and bracing conmections Sheet 4 of 12 |Rev B3
Reference Crtpat
35 Section classification
Table 5.2 Class 1 limit for section in compressiom, 4/t = 50 g
g = (235", fy = 275 Nlmm?, ¢ = 0.92, & = 0.85
dt = 30.85) = 423 Therefore, 21.9 < 42.5
For axial compression the section is Class 1.
Design of axially loaded compression members
Cross sectional resistance 1o axial compression
6.2 4(1) i i Ny
Eq. 6.9 Basic requirement E £1.0
Mz: is the design value of the applied axial force
Nea = Fie = T83 EN
MN.rz is the design resistance of the cross-section for waiform
COMpTe s Si0m
6.2.4(2) . A= f - i
610 N oga= — {For Class 1, 2 and 3 cross-sections)
+ IO
Compressive
Nps=2T0% 212 107 = 1807 XN resistance
1.0 Neza = 1807 EN
Nea _ 783 _ 043 < 1.0
N_za 1807
Therefore, the compressive resistance of the cross section is
adequate.
Flexural buckling resistance
6.3.1.1{1) For a uniform member under axial compression the basic
Eg. 6.46 requirement is:
MNea =10

oA




-

Moza is the design buckling resistance and is determined from-

6.3.1.13) rAf, :
Eq. 6.47 Nyga = "r; / {For Class 1, 2 and cross-sections)
¢ k1
6.3.1.241) ¥ is the reduction factor for the buckling corve and may be
determined from Figure 6.4.
Table 6.2 For hot finished CHS in grade 5273 steel nse buckling curve a Use buckling
CILVE &
For flexural buckling the slenderness is determined from:
6.3.1.3(1) _ I_Af_ (I 1
Eq. 6.50 A= L === —] {For Class 1, 2 and 3 cross-sections)
1|I|J‘¥I-'-! L ___-_\_.-1_1_
Where:
As the bracing member is pinned at both ends:
i ———
L. =L = +/5000°+6000° =7810 mm L. = 7810 mm
A, =93 9¢
mas =
Table 5.2 e= 22 122 o4
‘|.I g V275
A, =939x09024 =868 A, =868
6.3.1.3(1) — [(7810% [ 1 ) N
Eq. 6.50 i Eral e P R i=122
Figure 6.4 For A =1.22 and buckling curve a
=051 r=0351
Therefore, Flexmral buckling
istance
6.3.1.1(3) 0.51x 65 7x10% x 275 N
Eq. 6.47 Nigs =———5——— =107 =921 &N N,.s =921 EN
g;'}s'i{é] Nes _ 78 085 <10
- Npeza 921
Therefore, the flexmral buckling resistance of the section is
adequate.
6.2.3 Design of axially loaded tension member and connection
When the wind is applied in the opposite direction, the bracing
member considered above will be loaded in tension. Therefore,
check section for the same magnitude of loading.
Cross sectional resistance of the CHS ro axial rension
6.2.3(1) Basic requirement Nes =10
E\ITLB.J.
Ne:  is the design value of the applied axial tension
Ne: = Fe = 783 EN
Nirs is the design tensile resistance of the cross-section
For the CHS Niga =Nyge=—
Faro
. _ 6570 =275 3 g Tensile resistance
Nipg =—o—— 107 =1807 &N of CHS
Nz = 1807 KN




