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Response Characteristic of the Dual-frame Passive Control System with
the Natural Period Difference between the Strength Resistant Core and

Frame Structure
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/] ABSTRACT /

In this study, shaking table test has been carried out for the dual frame passive control system for seismic performance verification of the
proposed system. The proposed system was separated into two independent frameworks that are strength resistant core and frame
structure by connecting to the damper. Moreover, the seismic performance improvement of the proposed system has been verified by
comparing and analyzing the experimental results of the proposed system with an existing core system. As a result of the shaking table
test, acceleration and displacement responses of dual-frame vibration control system are decreased than those of the existing strength
resistant type core system. In the case of the core system, while the damage was concentrated on the column of first floor, the damage of
the dual system was dispersed in each layer. The damage also was concentrated on the damper, almost no damage occurs to the
structural members. It has been emphasized that installed dampers in the proposed dual system reduce the input energy of whole
structure by absorbing seismic input energy, which leads overall system damage to be reduced.

Key words: Strength Resistive Core System, Dual-Frame Passive Control System, Shaking Table Test
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Fig. 1. Concept of the dual-frame vibration control system
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Fig. 2. Restoring force characteristics of the dual-frame vibration
control system
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(b) Core system

(c) Dual system

Fig. 3. Global view of specimens
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Fig. 4. Scaling of the specimen
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Table 1. Properties of members

members Section(mm) Length(mm) Steel Grade
Column H-100X100X6X8 2000
Beam H-100X50X4X6 1000
Core Frame
Out-of-plane beam H-100X50X4X6 1000
Brace C-100X50X5X7.5 1840 SS400
Column H-100X50X4X6 2000
Outer Frame Beam H-100X100X6X8 1500
Out-of-plane beam H-100X50X4X6 1000
Table 2. Damper characteristics of each floor
Floor t(mm) b(mm) h(mm) 1@, (kN) | jk(kN/mm)| ,3,(mm) n n,/17(%)
1 12 14.0 100 5.10 7.37 0.69 363 33.48
2 12 215 100 12.03 24.08 0.50 371 34.17
3 12 225 100 13.18 27.81 0.47 351 32.35

* de : Yield shear strength, ,k : Initial stiffness, déy
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Fig. 8. Measurement location

Table 3. Excitation protocol

Step Scale(%) PGA(cm/s® ) Vg (cm/s)

1 10 341 7.0

2 30 102.3 20.9
3 50 170.5 34.8
4 70 238.7 497
5 100 341.0 69.7
6 130 443.3 90.6
7 160 545.6 111.5
8 190 647.9 1324
9 220 750.2 153.2

* V : Energy Equivalent Velocity
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Table 4. Material test results

Elongati | Yield

¢ MP. MP
No. | t(mm) | o,(MPa) | o,(MPa) on(%) | ratio

E(MPa)

1 4 294.19 375.98 180770.8 255 0.78
6 277.89 418.45 201472.2 27 0.66
12 276.09 424.45 1992222 30.83 0.65

* ¢ : Thickness, o, : Yield stress, o, : Tensile stress, £': Young's modulus
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