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Global stability analysis using overall imperfection method

General

The global stability analysis of steel structural members or frames may be performed by
examination of the resistance of cross-sections. In this method the design forces should be
calculated by second order stress analysis and the geometry of the model should be modified
by global (initial sway) and local (initial bow) imperfections. The features of the method are
summarized in the following table:

categories of models and analysis details of method
imperfections global and local

analysis second order

examination of structural resistance of cross-sections
member (using conservative formula)

Numerical example

We will check the stability resistance of structural column (cross-section: HEA200; material:
S235; height: 6000 mm) applying the specification of EN 1993-1-1 5.2.2. The simple column
is fixed at the base and it is supported at the top cross-section in direction of the weak axes.
The column is loaded by 160 kN concentrated and centric compression force at the top of the
column (this force is equal to the resistance of the column given by EN 1993-1-1 6.3.1). The
steps of the examination are the following:

e Calculation of the overall imperfections:

- initial sway imperfection (EN 1993-1-1 5.3.2):
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- initial bow imperfection (EN 1993-1-1 5.3.2 Table 5.1):
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e Calculation of the second order design forces (maximum bending moment and forces) on
the initially imperfect model (ConStedl 4.0):
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e Caculation of the cross-sectiona resistance at the moment maximum applying the
conservative design equation:
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Just adequate

The above overall imperfection method gives the same resistance than the design
method based on buckling curves.
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How to usethe overall imperfection method applying the ConSteel program

Geometry | Structural members | Loads | Finite element TAnalysisT Standard resistance T Dﬂcument-]

L0 NEPE 2~xT I [ERR
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N
F.
Height [mm] Section Direction of section
[3000 [HEAZ00 =1 | [Momal =l
Eccentricity [y, 2, ratation] ID mm |0 mm |0 degree

Fielease [start, end) |Folytonas =] .| [Faiytonos =
Initial crookedness ID L4y |0 Léz

Element type Element group Mumber of finite:

|Beam'co\umn with twist j I j_l |automat\c j

gl
B

-150.00kN
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Select the lower point of the column!

Initial sway imperfection is added to the geometrical model:

r Geometry Y Structural members | Loads | Finite slement YAnalysls Y Standard resistance Y Documert )

ILoadcase - ‘?"%}{Pf: Twﬁ-ﬁhﬁ'
nitialsway |

"Inltla\ crookedness applied to the modsl

~Mame
IInitiaI sway - 1 j
- Direction of the initial crockedness
o4 LB &gy i

~ Unigue angle From axis %!

degree

[ Give the height of base level
% Lowest point of the model

~ Give unique height (i} M

i~ Extent of the initial crookedness

Extent of the initial crookedness (1)Fi; Z4d

EN 1993-1-1 (5.3.2): Fi=FI_0 % Alfa_hx Alfa_m (200 <= 1jFi <= 424,26)

New Masol |

Delete | Close | Apply.

Column is defined as a perfect model using Structural members/Column option:
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¢ [nitial bow imperfection is added to the geometrical mode!:

s = IAII types d

Line {1)

| Bar member (1)
Mame R1
Section properties HEAZO0
Seckion HESZ00
Direction of section Marmal
Release start point Continuous
Release end paint Continuous
Eccentricity - y [mm] 0
Eccentricity - z [mm] 0
Rotate [Fok] a

Mumber of Finite elements | Automatic

Crookedness Liw 0

Element type Beam-column with torsion

Element group

Morm code

Crookedness Ljv
Initial crookedness Ljv

e Second order analysisis performed:

r Geametry Y Structural members | Loads | Finte element Ynnilysis-T Stanclard resistance Y Document )

> E = | | | — [k

Load combinations | Load cases | Jaints I

. Stability |Numhernft

[¥ Load combination-1
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e Cross-sectional resistanceis calculated using the conservative interaction design

equation of EN 1993-1-1 6.2.1 (6.2) specification:

=Iol x|

Pure resistances

Plastic interaction resistance {Dominant)

[=l| Conservative interaction resistance

Capacity

99,7 %

Section class

2

Applied part of standard

8.2.1{7) - (6.2} formula

NEd -160,0 kN

MRd 1 265,0 kM

I¥y,Ed 0,0 khm

IMy.Rd 101,0 kMm

MaEd 40,9 klm

Mapd 47,0 khm

\Warning effect of shear is neglected
Clultk 7,907

59.7%

The cross-sectional resistance of the column is used by 99.7%. Thisresult is close to the result
given by the general method based on the buckling curves (the difference is less than 0,3%).
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