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Fig.1 Cable-bracing inertial system
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Fig.2 The eddy current damping element
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Fig.3 Multi-story structure equipped with cable-bracing inertial system
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Table 1 Specifications of the Analytical Model

Primary structure

Storey - -
mass[ton] stiffness[kN/m] height[m]
10 875 158550 4
9 649 180110 4
8 656 220250 4
7 660 244790 4
6 667 291890 4
5 670 306160 4
4 676 328260 4
3 680 383020 4
2 682 383550 4
1 700 279960 6

2 RER TR E A
Table 2 Undamped Fundamental Period of the Model

Mode Periods/s Angular frequency
1 2.01 3.13
2 0.76 8.27
3 0.46 13.7
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Fig.4 Seismic input power spectra
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Fig.5 Layout efficiency of inerter system (comprehensive index)
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Fig.6 Layout efficiency of inerter system (displacement index)
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Fig.7 Layout efficiency of inerter system (acceleration index)
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Fig.9 Design frequency ratio of Pareto optimal solutions

K 10 1A R G RIERTR RIS LL st iU E

Fig.10 Design damper ratio of Pareto optimal solutions
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Table 3 Design parameters of the inerter system ( J, =0.5)

Layout Frequency ratio Damper ratio Mass ratio
Inter layer 3.000 1.000 2.343
Cross 1 layer 3.000 0.506 0.634
Cross 2 layer 3.000 0.283 0.289
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STUDY ON OPTIMIZATION OF CROSS-LAYER CABLE-BRACING
INERTER SYSTEM FOR STRUCTURAL SEISMIC RESPONSE CONTROL"

Xue Songtao'” Kang Jianfei' Xie Liyu'’

(1.Department of Disaster Mitigation for Structures, Tongji University, Shanghai 200092, China)
(2.Department of Architecture, Tohoku Institute of Technology, Sendai 982-8577, Japan)

Abstract This paper presents design method for a cross-layer layout of cable-bracing inerter system for
structural seismic response control. The seismic excitation was modeled as the Kainai-Tajimi spectrum, a unified
state space equation was constructed, and the direct random analysis of the linear system was carried out to obtain
the system response statistics. The layout efficiency is used to determine the layout position of the inerter system.
Considering the force of inerter system influences the cost of the inerter system and the additional stress on the
structural column, the force of inerter system is taken as an economic index. Considering the correlation between
the structural displacement response and acceleration response and the structural performance, the structural
displacement response and acceleration response are taken as the performance index. Using multi-objective
optimization of design parameters, the Pareto front can be obtained to guide design and compare different layout
methods. Finally, a 10-story benchmark is used to analyze the damping effect and verify that the cross-layer
distributed inerter system is superior to the general inter-layer distributed inerter system.

Key words cross-layer,

inerter system, passive vibration control, multi-objective optimization
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