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Summary: In order to achieve the most practically applicable results the optimization 
model must have the most realistic variables, loading and constraints. One of the main 
constraints which is frequently overlooked in previously published research is bucking. 
Since this constraint is changing in each iteration of the optimization process it is very 
complex and is considered a dynamic constraint. This paper shows the implementation 
of such a constraint into the structural optimization process. A typical space truss 
example with 25 bars is optimized both with and without the use of buckling constraints 
for sizing, shape, topology and all their possible combinations, and a comparative 
analysis of the two cases is done. All models are optimized for minimal weight. 
Key words: truss, structural optimization, Euler buckling, continuous variables 
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Influence of Buckling Constraints on Truss Structural Optimization 
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 Layout of 25 bar truss problem.
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Influence of Buckling Constraints on Truss Structural Optimization 

Cross-section areas of bar groups and weight according to optimization type 
without the buckling constraint  
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 Cross-section areas of bar groups and weight according to optimization type 
with the buckling constraint 
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 Node coordinates according to type of constraints used 
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Influence of Buckling Constraints on Truss Structural Optimization 
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