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Parameter optimization of isolation layer based on
coarse-grained parallel genetic algorithm

DANG Yu, LIU Quanming, HE Yizhe

(School of Civil Engineering » Lanzhou University of Technology, Lanzhou 730050 , Gansu s China)

Abstract: Given the low efficiency of the parameter optimization of the isolation layer based on a
classical genetic algorithm, a parameter optimization method for the isolation layer based on a
coarse-grained parallel genetic algorithm was proposed in this paper. Using the multiprocess
mechanism of Python and the interaction between Python and ETABS, each core of the CPU can
simultaneously perform ETABS to implement dynamic time-history analysis of isolation and non-
isolation structures and use the CPU multiprocess to realize parallel genetic operation in genetic
algorithms. According to the test results, compared with the original design results, the isolation
structure optimized by a coarse-grained parallel genetic algorithm has a better performance.
Meanwhile, compared with the classical genetic algorithm, the proposed method can not only ac-
curately obtain globally optimal solutions but also substantially improve the optimization efficien-
cy. The speedup ratio is approximately 6, which can meet the prompt demand for design in isola-

tion engineering. Therefore, this method has a notable application potential.
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Fig.1 Coarse-grained parallel model for parameter optimization of isolation layer
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Fig.2 Mechanical model of isolation layer
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Fig.3 Parallel model of genetic operation
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Fig.5 Finite element model of the isolation structure
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Fig.6  Original plan layout of the isolation bearings (Unit: mm)
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Table 1 Mechanical performance parameters of isolation bearings
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Fig.7 Plan layout of the isolation bearings after optimization (Unit: mm)
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Table 2 Comparison between the original design scheme and

the optimization scheme
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Table 4 Comparison between calculation time and optimal solution of the two methods

I B ORI 7 G 3T %
%0 WIS B e PEE AR i P
mppgy R /h il /b P /h B/
1 0.67 24 20.47 0.67 17 3.22
2 0.72 24 20.24 0.67 16 3.05
3 0.67 27 23.22 21.39 0.67 17 3.28 3.45
4 0.67 25 21.48 0.67 20 3.96
5 0.72 25 21.37 0.67 19 3.74
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Fig.8 Evolution curves of the two algorithms
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