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Overview

Element Type(s): B3D

Analysis Type(s): STAT, GNL

Procedure(s):

Topic(s):

Module(s): ASE

Input file(s): lateral_torsional_buckling.dat
1 Problem Description

The problem consists of a single span beam with an initial geometrical imperfection at the middle, sub-
jected to a uniformly distributed load gz, as shown in Fig. 1. The structure is examined for lateral
torsional buckling.
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Figure 1: Problem Description

2 Reference Solution

The I-beam of Fig. 1 has an initial geometrical imperfection in the y-direction Ay = [/200 = 3.0 cm.
Using the symmetry of the equivalent system the model can be reduced to half as shown at Fig. 1. Due
to the bending moments, the load application on the upper flange of the beam (zp) and the imperfection,
the beam is at risk for lateral torsional buckling. In order to account for this effect, third order theory has
to be utilised.

3 Model and Results

The properties of the model [1] are defined in Table 1. A standard steel material is used as well as a
standard rolled steel profile with properties according to DIN 1025-5. A safety factor yy = 1.1 is used,
which according to DIN 18800-2 it is applied both to the yield strength and the stiffness. The loading is
applied at the upper flange as shown in Fig. 1. Furthermore, the self weight and the shear deformations
are neglected. At the supports the warping is not constrained.
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Table 1: Model Properties

Material Properties Geometric Properties Loading
S$355,ym=1.1 [=6m,Ay=3cm qg-=10kN/m
Cm = 490000 cm® IPE 400 [2] zp=—20cm

The results are presented in Table 2. It is observed that second-order theory (TH. II) fails to capture
the moments with respect to the z-axis, therefore third-order theory (TH. Ill) has to be used. It has to
be noted that the reference results are according to [1], where they are computed with another finite
element software, and not with respect to an analytical solution.

Table 2: Results

Cm = 490000 [cm®]  Ref. [1] Cv=0 Ref [1]
TH. Il TH. Il TH.L TH. I

uy [cm 0.094 0.082 0.089 0.184 0.158 0.172
uy [cm] 0.422 0.425 0.424 0.470 0.479 0.475
phix [rad] 0.0167 0.0166 0.0167 0.0367 0.0363 0.0365
My [kN m] 0.439 0.437 0.438 0.510 0.504 0.508
M, [kN m] 45.0 45.0 450  45.0 450  45.0
M, [kN m] 0.001 0.747 0.752 0.001 1.627 1.641
Me, [kN m] 0.606 0.604 0.607 0.0 0.0 0.0

4 Conclusion

This example examines the lateral torsional buckling of beams. It has been shown that the behaviour of
the beam is captured accurately.
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