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ABSTRACT The purpose of this paper is to carry out a response evaluation of passive control structure with
viscous dampers considering its performance decrement under long-period ground motion. An
analytical model of the viscous damper is considered to evaluate its performance decrement caused
by the long-period cyclic loading, and its accuracy is verified by comparing with test results. Time-
history analysis of a 20-story model with the proposed viscous dampers is performed when the main
frames are elastic and elasto-plastic. It is verified that we can safely evaluate the response using the

proposed evaluation method of this study when the response is large.
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Table 1. Specifications of the viscous dampers

| Damper Brace
Name [mm] lg Ag ba Cq Iy Ap s
[mm] | [mm?*) | [mm] | [kN/(mnys)’] | [mm] | [mm?] | [mm]
DI1-2F
Doap | 3947 | 606 | 12880 | 184 98 2104 | 8320 | 159
D3-2F | 3849 | 689 | 28124 | 286 196 1542 | 15323 | 236

* The values of a and Ky are 0.38 and oo, respectively.

Table 2. Parameters of sinusoidal tests

Test | Period | Amplitude | Duration |Number of] 4 emlﬁlet::tlu ‘o Specimen
name T([s] | ug [mm] to[s] cycles 0,[°C] name
V-1 4.0 20 600 150 10

V-2 4.0 20 1800 450 15 DI1-2F
V-3 4.0 20 3600 900 15

V-4 4.0 20 10800 2700 13

V-5 2.0 20 230 115 15

V-6 4.0 10 1200 300 15

V-7 4.0 20 600 150 15 D2-2F
V-8 4.0 30 400 100 15

V-9 6.0 20 900 150 15
V-10 4.0 20 1800 450 26 D3-2F

$¢D3-2F is large capacity; all others are mid-capacity
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Figure 1. Reduction rate of maximum damper force
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Figure 2. Comparison of test and analysis results

Table 3. Approximate values of a and Cq ¥

Cq"=Asu g™
a=AUgqg
[KN(s/mm)*]
A, A, As Ay
Medium capacity | 0.860 | -0.205 | 24.1 | 0.319
Large capacity 0.806 | -0.156 | 42.2 | 0.288
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Figure 3. Time history of acceleration
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Figure 4. Earthquake spectra
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Figure 5. Force-displacement relationship
and restoring force characteristics
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Figure 6. Damper and Support member

Table 4. Equivalent support member stiffness

Kg Ky Ky
[kKN/em] | [kN/cm] | [kN/cm]
D2-2F | 2663.0 | 2525.0 1296.1
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