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Fig.1 Geometry and boundary condition in typical example
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Fig. 2 Fiber densities and orientations in typical example
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Optimization of Truss-Like Structures with Stress Constraints

by Sequence Linear Programming

HE Shao-feng, ZHOU Ke-min

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract; The topology optimization of truss-like materials for multiple load cases with stress constraints was studied.
The optimized structure was non-uniform anisotropic continuum which was formed by continuously distributed truss-like
materials. Structure was analyzed by the finite element method. The densities and directions of members of truss-like ma-
terial at nodes were taken as design variables. The materials distribution in the elements was interpolated according to the
material properties at the nodes of the elements. The elasticity matrix, stiffness matrix and their insensitivities were de-
duced. The material volume as objective function and strains as constraint function were expanded linearly, from which
linear programming expression was established. The member distribution was optimized by sequence linear programming.
The results can be used as the base to form the truss structure furthermore.

Keywords: topology optimization; stress constraints; multiple load cases; truss-like structures; sequence linear pro-

gramming
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