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This series of videos teaches the calculation of buckling load for a simply supported beam
under a distributed load. As you may have noticed, Eurocode does not provide an equation for
critical bending moment in lateral torsional buckling calculation.

This video demonstrates how to calculate critical distributed load using a commonly used
equation, interpret the results, and compare them with manual calculations and results from
Ansys and RFEM.
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Link for the source of equation can be found here.
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2. Method for doubly symmetric sections

The method given hereafter only applies to uniform straight members for which the cross-
section 1s symmetric about the bending plane.

The conditions of restraint at each end are at least :

O  restrained against lateral movement
Q  restrained against rotation about the longitudinal axis

The elastic critical moment may be calculated from the following formula derived from the
buckling theory :
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where

E is the Young modulus (E = 210000 N mm?)

G is the shear modulus (G = 80770 N/mm?)

I 1s the second moment of area about the weak axis

I 1s the torsion constant

I is the warping constant

L is the beam length between points which have lateral restraint

k and ky are effective length factors

[

L]

is the distance between the point of load application and the shear centre.

Note : for doubly symmetric sections, the shear centre coincides with the centroid.

The factor k refers to end rotation on plan. It is analogous to the ratio of the buckling length to
the system length for a compression member. k should be taken as not less than 1.0 unless less
than 1.0 can be justified.

The factor ky refers to end warping. Unless special provision for warping fixity is made, ky
should be taken as 1.0.
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application (Figure 2.1).

In the general case z; 1s positive for loads acting towards the shear centre from their point of
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Figure 2.1

Point of application of the rransverse load

z,=95 mm
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