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Optimization analysis of TMD parameters based on genetic algorithm
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Abstract: The genetic algorithm is applied to the parameter optimization of the structural passive vibration damping
device, and the optimization method and mathematical model are proposed. Taking the control of human-induced
vibration of a large-span steel truss corridor as an engineering example, the main program of the algorithm is
written by Matlab, and the finite element is used for cyclic calculation to optimize the stiffness and damping
parameters of the STMD system and the position combination of the MTMD system. The results show that the
optimal parameters obtained by applying the genetic algorithm in the TMD system are 2. 7% higher than the
optimal parameters calculated by the Den hartog fixed-point theory. The optimal layout in MTMD system is 2. 2%
higher than that of uniform layout, and the feasibility of the genetic algorithm in the optimization of the TMD
damping system is also illustrated.
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Fig. 1 Structural TMD parameter optimization process based

on genetic algorithm
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Fig. 2 Three-dimensional view of the East Building
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Fig. 3 Corridor plane and elevation
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Fig. 4 Finite element model of corridor
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Tab. 1 Values of genetic algorithm parameters
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Fig. 5 Schematic diagram of genetic operator operation
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Tab. 2 Optimal TMD parameters under different

calculation methods
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Fig. 7 Comparison of acceleration time history curves

of the two algorithms
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Tab. 3 Mechanical parameters of MTMD vibration reduction system
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Fig. 9 Schematic diagram of initial population and coding
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Fig. 10 Schematic diagram of crossover and mutation
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Tab. 4 Values of genetic algorithm parameters
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Fig. 11 Optimal and average fitness curves of genetic algorithms
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