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Summary: In this paper parametric modeling of sizing optimization truss models is 
developed. Sizing optimization of trusses views element cross-sections as variables with 
the goal of minimizing overall mass while maintaining equivalent stresses within 
acceptable ranges, as well as limiting displacement. In order to conduct such a process, 
models needs to be created with parameters, and outputs which can be used to create 
an objective function. Furthermore the models in each iteration of the optimization are 
subjected to finite element analyses to determine stress. Parametric models of standard 
10 bar, 17 bar, and 25 bar trusses are created to facilitate optimization. The heuristic 
optimization method used is genetic algorithm. Optimization results obtained from these 
models are compared to those from literature and the initial model. 
Key words: truss, sizing optimization, parametric model, genetic algorithm 
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����# 25 bar truss example load conditions 

Node Load condition 1 components 
Px, Py, Pz [kN] 

Load condition 2 components 
Px, Py, Pz [kN] 

1 $��'$��-%� #��#$��-%�
2 $��-'$��-%� $��#$��-%�
3 $��$��$� $�%��$��$�
6 $��$��$� $�%��$��$�

�
����' Member stress limitation for the 25 bar truss 
Member groups Compressive stress limitation [kN] Tensile stress limit [kN] 

1 (A1) '(#��%#� ($�
2 (A2 – A5) &���#$'� ($�
3 (A6 – A9) ##���#(� ($�
4 (A10 – A11) '(#��%#� ($�
5 (A12 – A13) '(#��%#� ($�
6 (A14 – A17) (A�A$#&� ($�
7 (A18 – A21) (&��B$A� ($�
8 (A22 – A25) &A�($&&� ($�
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Sizing Optimization of Parametrically Designed Trusses 
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