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Multi-Objective Optimization of the Main
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Abstract : The structural performance of the concrete distributor are studied and optimized in order
to ensure the concrete distributor static and dynamic performance, and improve the concrete
distributor first order inherent frequency, while reduce the weight of the main beam. The concrete
distributor is modeled ,and ANSYS workench is used as the analysis tool to analyze the statics of
the concrete distributor; In the response surface optimization module of ANSYS simulation
software , the parameter variables of the main beam are set, and the response surface model between
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the parameter variables and the optimization target is established according to each test design
point; Screen algorithm and MOGA algorithm are used for multi-objective optimization of stress,
first-order natural frequency and main beam quality, and the optimal solution is obtained through
comparison ; The modal analysis of the structure before and after optimization is carried out,and the
first-order natural frequency of the concrete distributor and the mass of the main beam are compared
before and after optimization. A set of optimal solutions is obtained through the optimization algorithm.
The optimized mass is reduced by 11.5% ,and the first-order frequency is increased by 3.7% . The
optimal solution obtained can meet the purpose of increasing the first-order natural frequency of the
concrete distributor and reducing the weight of the main beam under the premise of ensuring the overall

dynamic and static performance of the concrete distributor.

Key words; concrete distributor ; main beam ; modal analysis ;response surface optimization
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Table 1 Designed variables ranges
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