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Abstract

Sticky dampers are widely used in high-rise structural seismic mitigation, and in order to enhance
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A

their damping effectiveness, this paper optimizes the layout of sticky dampers. Based on the tradi-
tional genetic algorithm, this paper introduces elite reservation strategy and evolution reversal
operation to propose a new genetic termination rule for algorithm improvement. The improved
genetic algorithm is then applied to optimize the positions of structural dampers. By comparing
the exhaustive method, traditional genetic algorithm, and the improved genetic algorithm, it is
found that the improved algorithm enhances the optimization capability and improves the effi-
ciency of the algorithm. Utilizing the time-history analysis method, a comparative analysis is con-
ducted between the optimized layout of sticky dampers and uncontrolled structures and damper
interlayer layouts, revealing that the optimized damper arrangement exhibits better seismic mi-
tigation effects.
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Figure 1. Calculation flow chart
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Table 1. Mass and horizontal stiffness

F# 1. BERERKTFHUBNIEE

e 5/t RIEE x 107/(N x m™)
1 3030 319
2~5 2920 225
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16 2000 130
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Figure 2. Evolution curves of improved GA and SGA
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Figure 3. Maximum displacement angle between floors
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Figure 4. Displacement time history curve of the top layer
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Table 3. Acceleration and damping rate of each layer relative to the ground under different schemes
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1 3.23086 2.39196 25.97 2.18995 32.2
2 3.80957 3.32175 12.81 3.67542 3.52
3 3.79793 3.23225 14.89 3.36421 11.4
4 4.47446 3.27933 26.71 3.65906 18.22
5 4.84258 3.67006 24.21 3.86775 20.13
6 4.53556 3.78811 16.48 4.32219 4.70
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Figure 5. Acceleration between floors
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