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Adaptive growth optimization design of space truss structures

XIONGMin',  LINChuankai',  DING Xiaohong', ~ TANG Guangdong’,  ZHANG Heng'

(1. School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Feierkang Rapid Manufacturing Technology Co., Ltd., Wuxi 214145, China)

Abstract: To obtain high stiffness and lightweight truss structures, a space truss structure optimization
design method based on the branching growth mechanism of plants was proposed. By simulating the
growth, branching, and degeneration processes of plants in natural environments, the space truss
structure can adaptively grow based on load and boundary conditions, directly obtaining information on
truss distribution and profile dimensions. Design discussions were conducted on the typical space truss
structure, including simply supported beam-type truss, cantilever beam-type truss, and L-shaped truss
under bending and torsion conditions. The results demonstrate that the design method converges quickly

to the optimal structural layout, unaffected by the base structure's mesh density. Further design

W B #A: 2024-11-15

EEWH: BHRH AR H (52375257)

E—1EEAE (1978—), L, RIER. IR SRt giA0ikikit. E-mail: xiongmin@usst.edu.cn
BIEMESE: T (1965—), %, #¥Z. WHocrm.: (4R Hesiti%it. E-mail: dingxh@usst.cdu.cn

SI3cAg: BE, MAETF, TR, 45, sSIRIMTZRSS S A& MK RGBT TT]. g ToR2A2% 4, 2025, 47(6): 718-725.
Citation: XIONG Min, LIN Chuankai, DING Xiaohong, et al. Adaptive growth optimization design of space truss structures[J]. Journal of University

of Shanghai for Science and Technology, 2025, 47(6): 718-725.


https://doi.org/10.13255/j.cnki.jusst.20241115001
mailto:xiongmin@usst.edu.cn
mailto:dingxh@usst.edu.cn

% 6 1

e A aATARss

Y N i 719

validation was carried out on a practical example of an escalator truss. The optimized escalator truss

improved stiffness, reduced weight, and achieved the design goal of high stiffness and lightweight,

indicating the method's strong potential for engineering applications.
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escalator truss
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