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Optimization Design of Reinforcement Ribs for Plate and Shell Structures Based on
Biomimetic Principles

XUE Wenbin®, NI Weiyu"", ZHANG Heng", YAO Shengwei®

(a. Centre of Public Experiment, b. School of Mechanical Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China)

ABSTRACT: The reasonable distribution of reinforcement ribs can effectively improve the vibration resistance of the
structure. The work aims to study the dynamic optimization design of reinforcement rib distribution in plate and shell
structures based on biomimetic principles to improve the vibration resistance of plate and shell structures. A reinforcement
rib distribution optimization model with dynamic flexibility as the objective was established by adopting the adaptive
growth method and introducing the equivalent static load method, to derive a design variable iterative update
formula based on the criterion method. The reinforcement rib distribution design of plate and shell structures under single
point excitation and multi-point different dynamic loads was studied, and the structural characteristics of reinforcement
ribs under single point excitation and multi-point different dynamic loads were investigated. The research results indicated
that the distribution optimization of reinforcement ribs in plate and shell structures based on biomimetic design could
achieve the design of reinforcement ribs under any dynamic load, and the optimized reinforcement ribs had clear shape
distribution, and could be applied to the manufacturing of reinforcement ribs without further treatment. According to the

optimization design of plate and shell structures with different constraints, the vibration resistance of plate and shell
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structures is improved through the design of reinforcement ribs.

KEY WORDS: plate and shell structures; biomimetic design; reinforcement ribs; optimization design
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Fig.1 Geometric model establishment of plate and shell reinforcement rib structure
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