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Parametric Study of Asymmetric Base-Isolation Coupling

Control System for Vibration Control of Adjacent Twin Buildings
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'Corresponding Author Abstract @ This paper focuses on a recently proposed asymmetric base-isolation
Seung-Yong Ok coupling control system (ABICS) for the vibration control of adjacent twin buildings. The

Tel : +82-31-670-5282 ABICS consists of inter-story diagonal dampers, a connecting damper between the two

E-mail : syok@hknu.ac.kr buildings, and a seismic isolation device at the base floor of one building. To investigate

the control characteristics of ABICS, a parametric study was performed by numerically

Received : May 25, 2022 simulating the 20-story twin buildings. In the parametric study, the control capacities of
Revised : May 29, 2022 the inter-story diagonal dampers, connecting damper, and seismic isolation device

Accepted : May 30, 2022 were considered as varying parameters. The parametric study results indicate that the

connecting damper between the two buildings reduces the responses of both buildings
only at optimal or near-optimal capacity. In addition, adjusting the stiffness of the base
isolation is found to be the most effective method for improving seismic performance
and achieving cost-effectiveness. Accordingly, we presented a scenario-based
performance improvement approach in which reducing the stiffness of the base
isolation device could be an effective technique to improve the seismic performance of
both buildings. However, note that checking the maximum allowable displacement of
the base isolation device is essential.
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Table 1. Dynamic properties of twin buildings

Properties Building 1 Building 2
1~3 665.1
Mass(10° kg) 420 630.4
my - 330
Siffness(10° Nim) 86
k, - 1.0
Damping ratio 0.02
Table 2. Parameters of Kanai—Tajimi model
Parameters w, &, PGA(g) Sy
Values St 0.6 0.4 0.0106
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Table 3. Design parameters of control system

Reference parameters Values(10® kN's/m)

Base isolation damping ¢, =20
Connection damping c. =5

Inter-story damping per floor of building 1 ¢, =10
Inter-story damping per floor of building 2 ¢y = 0
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Fig. 2. Comparative results of RMS story drift(Aug) between
non—control system and ABICS.
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Table 4, Damping capacity and response for the target performance

New design parameters & Response Values
Inter-story damping of building 1 225 x ¢,
Building 1 349
Max. story drift(mm)
Building 2 3.09
Total damping capacity(10® kN-s/m) 475
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New design parameters & Response Values
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Building 2 2.59
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