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In another video, we considered the effect of imperfection on stability. As noticed, the buckling
load is not changed but losing stability, and the pattern of failure due to imperfection is altered.
The solved example was for a rigid bar, though.

In this example, we will learn how to apply the imperfection on a compressive element. Such
an effect is called the amplification factor that can be seen directly in some codes like EN 1992-
1-1 clause 5.8.7.3(4) or can be presented indirectly as imperfection buckling curves like EN
1993-1-1 clause 6.3.1.2.

Suppose a cantilever compressive element is initially imperfect with an approximate
imperfection function:

vo(x) = 6, (1 — cos (%))

Where: §, is the deflection of the beam tip, [ is the element’s length and v, (x) represents the
initial deflection at the distance x from the support A.

The element is subjected to the compressive force p.

a) Determine the maximum deflection of the beam considering the initial deformation.
b) Determine the maximum bending moment based on the applied load p.
c) Determine the amplification factor.

d) For a circular hollow section, determine the maximum stress in the element if §, =
l

1000
e) Apply the bow imperfection according to EN 1993-1-1, determine the maximum force

of p based on the amplification factor derived from the solution, and compare it to EN
1993-1-1.
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https://youtu.be/JPwpAwqqBqE
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Table 6.2: Selection of buckling curve for a cross-section
Buckling curve
Buckling | §235 !
2] 5232 Cuv
Cross section Limuits about 5 460 L“Ck : A:S VC
axis | §355 |0
5420
t H Y-y a ag . P . .
E‘:(:I ~ ty < 40 mm Y7 b a Table 5.1: Design values of initial local bow imperfection eq/ L
- _:, Buckling curve {elastic analysis_Pplastic analysis
g Z| 40 mm< < 100 Y-y h. ' ace. to Table 6.1 eq /L ep/ L
8 nl oy y t ¢ 4 a0 1/ 330 1300
-:5; Y-y b a > 3 1/250
= ~ £ 100 mm Y . a b 1/250 1/200
= = - i c 17200 17150
= , d 1/ 150 1 /100
: = 1= 100 mm \/ ‘/ k: N
| 4 d C
= =5 te = 40 mm y \ lj l?
Z—-Z [ e ec
Y%V ‘:’ =
] 1= 40 mm : : :1 :]
Zz
@ cold lormed any [ C

& Shah.fi




D 511 @

P S |
=T pe-r i fole j,p+ CAp, =
w .

= €.
ge = 1€.CFmem
Second Radius Elastic Plastic
v Ext, Wall Weight External Area Shear moment of section section
A - ( 635 laaka) Profile Drawing D'a':;ere' th'c"t"ess m pe"r:erer ) a; of area  gyration modulus medulus
- tkg/m] fmm?y A i W, ("
” 3 2 [mm] [mm] [m] M7 | gt mm®  (mm]  [+10° mm?] (<10} fam?]
= 31-35 ple ™MW
CH5889/6.3 dxf BE9 63 128 0.279 1635 1041 1.402 29.3 .55 43.07
&- 275 Upa
2
( = 2q Kk
c TE N
P 23.32s ky — 223725 e
&Y cp y
6.3.1.2  Buckling curves '
- —— = 0.0 6 '
(1} For axial compression in members lhc. value of y for l.]w appropriate non-dimensional slendemness 2 565 Py 3 .
should be determined from the relevant buckling curve according to: * \ 5-65 394
r= I,I—_ but ¢ = 1,0 (6.49) 7
Dy =5 _
¥ —> %5 (1+ 02 (3.%4-2-2) + 3:%4 )= B.¢5
where O = [I,S[] + u[_}t - ”.2]+ }L_I -
—_— =
(€35 (mn®) 235 OPa
h=_|— for Class 1, 2 and 3 cross-sections — | 3 . q Lf
Z—‘I oa -
h= for Class 4 cross-sections
o 15 an imperfection factor
Ny is the elastic entical foree for the relevant buckling mode based on the gross cross sectional

properties

(2} The imperfection factor o corresponding to the appropriate buckling curve should be obtained from
Table 6.1 and Table 6.2,
Table 6.1: Imperfection factors for buckling curves

I Buckling curve | iy |l a \| i) | ¢ | d |
| tmperfection factor e | 013 {021 | 034 | 049 | 076 |
T ) —

(3)  The design buckling resistance of a compression member should be taken as:

AT . .
Nyra = - for Class 1, 2 and 3 cross-sections (6.47)
T
%At . ,
Nypa = - for Class 4 cross-sections (6.4%)
T

where ¥ is the reduction factor for the relevant buckling mode.

N )('A‘F/ 0-061x(€35 mm x 23S H1Pa

bRy = ——— = T 2343 Ky
%, (

& Shah.fi




