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Effect of load 
position on 
buckling resistance

Level of application of load

• Loads applied to top 
flange are destabilising

• Problem increases with 
depth of section and/or as 
span reduces

• EC3 introduces C2 factor 
into expressions for �LT
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Beams with intermediate lateral support

• If beams have lateral restraints at intervals along the 
span the segments of the beam between restraints must 
be treated in isolation

• beam design is based on the most critical segment  
• Lengths of beams between restraints should use an 
effective length factor k of 1.0 



Design Procedure : Start

Estimate support condition of the steel beam 

Estimate all the load subjected onto the beam 

Determine the maximum design of shear force, VEd and moment, MEd

Chose steel grade and cross section size that suitable for the design (EN 1993-1-1:2005, Table 3.1) 

Classify the cross section of the steel beam (EN 1993-1-1:2005, Sheet 1, 2 and 3) 

Determine the maximum shear force of the section, Vc, Rd (EN 1993-1-1:2005, Clause 6.2.6) 

VEd ≤ Vc, Rd 

Determine the maximum moment resistance, Mc, Rd (EN 1993-1-1:2005, Clause 6.2.5) 

MEd ≤ Mc, Rd 

No

Yes

B 

Is shear buckling resistance checking for 
web need? (EN 1993-1-1:2005, Clause 6.2.6)

Check for shear buckling resistance of web (EN 1993-1-5, Section 5) 

Yes

No

A 

Yes

No



Design Procedure :

Check for combined bending and shear force resistance (EN 1993-1-1:2005, Clause 6.2.8) 

Checking for lateral torsional buckling resistance (EN 1993-1-1:2005, Clause 6.3.2) 

B A 

Adopt section 

End 

No

Is the combined bending 
and shear checking need?  

Yes

No

Determine the allowable deflection (EN 1990:2002, Clause A1.4.3) 

Actual deflection ≤ Allowable deflection 

Yes

MEd ≤ MV, Rd 
No

Yes

Determine value of permanent load that gives effect to the beam deflection 

MEd ≤ Mb, Rd 
No

Yes



Design Procedure :







Example 1 : Design of an unrestrained beam



Thank  You


