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Abstract

Tubular structure is widely used in aerospace, civil engineering, mechanical manufacturing and other fields, and the improvement of its
carrying capacity is one of the important directions of the current structural optimization research. In order to improve the performance
of tubular structures under extreme load, this paper proposes a carrying capacity lifting scheme of tubular structures based on the
bidirectional progressive structure optimization method. By optimizing the geometric parameters and material properties of tubular
structures, combined with finite element analysis methods, we explore the influence of different optimization strategies on structural
properties. The experimental results show that the two-way progressive optimization method can not only significantly improve
the carrying capacity of the tubular structure, but also effectively reduce the weight of the structure, providing theoretical basis and
practical guidance for engineering design. The study in this paper provides a new idea for the optimal design of tubular structures.
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