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Optimal Design of Rail Generatrix Equation of
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Abstract : The key component of a track type negative stiffness device( NSD) is optimized and the
response of the structure with NSD after optimization is studied. Genetic algorithm is used to
optimize the curve function of NSD. Two key parameters affecting the mechanical properties of the
device are selected to optimize, and an optimization objective function considering both comfort
and safety is designed. The crossover and mutation operators associated with adaptability can not
only protect the excellent individuals from being destroyed, but also improve their convergence.
The control effect is optimized in the smart isolated benchmark building. After optimization, the
optimal amplitude A =0.477 4 m, w =2.406 8. The displacement damping ratio is 24% , the
acceleration damping rate is 1.6% . Genetic algorithm optimization can greatly improve the control
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effect of NSD device, further reduce the displacement response of the structure under earthquake,

and ensure the safety of the structure.

Key words: genetic algorithms ; negative stiffness device;rail generatrix equation ;optimal design;
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Table 1 Periods of the structure

HIZ bR s KU A s R s
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5 0.08 0.08 0.07
6 0.07 0.07 0. 06
7 0. 06 0.06 0.06
8 0.05 0. 06 0.05
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Table 4  Interval maximum values of X-direction

displacement before and after optimization

A TE)/s LRI 88/ m PG 238/ m
0~3 0.013 1 0.0120
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12 ~15 0. 006 0 0. 005 7
15 ~18 0. 006 3 0.004 0
18 ~21 0.007 6 0.004 9
21 ~24 0.004 0 0.003 0
24 ~27 0. 008 6 0. 006 8
27 ~30 0.005 8 0. 004 2
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