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Fig.1 Diagram and photo of curve-based NSD
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Fig. 2 Force-displacement curve of

curve-based NSD
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Tab.1 Combination modes of weighting coefficients

HE a 8
1 0.9 0.1
2 0.7 0.3
3 0.5 0.5
4 0.3 0.7
5 0.1 0.9
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Fig. 3 Diagram of crossover operator
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Tab. 2 Parameters of the frame structure

B2 Fi it/ kg I/ (kN « m~1)
1 5 000 2 373
2~9 4 500 2 862
10 4 000 2 862
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Tab.3 Optimal placement results

e Ak 25 3
%2
HE1 a2 HAE3 dae4 HEeSs
1 0 0 0 0
2 1 1 0 0 0
3 1 1 1 0 0
4 1 1 1 1 0
5 1 1 1 1 1
6 1 1 1 1 1
7 0 0 1 1 1
8 0 0 1 1 0
9 0 0 0 0 1
10 0 0 0 0 0
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Fig.4 Peak story drift of each floor
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Fig.5 Peak acceleration of each floor
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Tab. 4 Seismic response reduction of the controlled

structure
gia Jinsg g / Jon s R k% / LIV
(me+s™2) WEXR/Y% mm W= Y%
Tox 17. 32 — 20. 13 —
RHJE &% 6.22 64. 1 11.75 41.6
1 4.21 75.7 14. 23 29.3
2 4.78 72.4 12. 46 38.1
3 5.06 70. 8 11.12 44,8
4 5.98 65.5 10. 89 45.9
5 6.20 64. 2 10. 12 49.7
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vibration isolation effect of structures using negative

Optimal placement of negative stiffness device using genetic algorithm

SUN Tong'. LI Hongnan™'’, Satish Nagarajaiah’

( 1.Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China;
2. School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China;

3. Department of Civil and Environmental Engineering, Rice University, Houston 77005, USA )

Abstract: A mathematic model of optimal placement for a new type of curve-based negative stiffness
device (NSD) is put forward based on genetic algorithm (GA). This model gives consideration to both
the advantage of NSD in acceleration control and the disadvantage in displacement control. Five
combination modes of weighting coefficients are given to investigate the control effects in different
optimization strategies. A 10-story structure is used numerically as an example. Optimum
combination of weighting coefficients is found by comparing the control effect of NSD and traditional
damper. Basic principles of the optimal placement of NSD are presented by comparing five combination

modes of weighting coefficients.

Key words: negative stiffness device; genetic algorithm; optimal placement; high-rise structure



