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Fig. 2 Restoring force
of hysteretic damper

Table 1 Parameters of active nonlinear model

Mass [kg] Stiffness [N/m] Damping coefficient [Ns/m]
3948 (T'=15) 0.63
9.87(I'=25) 0.31
439 (T=35s) 0.21
1.0 kg
247 (T=45s) 0.16
1.58 (T'=5s) 0.13
1.10 (T=65) 0.10

(damping ratio: 0.05)

Table 2 Parameters of active nonlinear model

Parameter Symbol Value
Shear-force coefficient ratio Ay 0.02
Stiffness [N/m] ka 6.53
Yield displacement [cm] Xdy 3
Yield force [N] Fay 0.20
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Fig. 3 Block diagram of control system

(a) Equivalent stiffness (b) Equivalent damping coefficient

Fig. 5 Equivalent stiffness and equivalent damping coefficient
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Table 3  Values of ¢ for all cases
Xmax g Wer—r——T T T o o P0%
1s 2s 3s 4s 5s 6s s : : : : C
15% @ . & L
5cm 59.38 75.00 75.00 73.44 71.88 71.88 . sl X o XH20% &
10cm 58 938 879 820 840 820 2 10% B =
K Y B B xg X 10% =
15 cm 0.02 3.03 3.61 2.78 2.73 2.73 59 L XX 1 ©
s (O O | | |
. ) X kv X X X X 7
Table 4 Values of kyeq for all cases (unit: N/m) 0% i ; é :‘ ; é 0%
T T [s]
Xmax .
ls 2s 3s 4s 5 65 (c) Absolute acceleration response
5cm 3.92 3.91 3.91 3.91 3.91 3.91
20% —T— T T T T —T1—130%
10 cm 1.95 1.96 1.96 1.96 1.96 1.96 o o o o o R
15%
15 cm 1.31 1.30 1.30 1.30 1.30 1.30 5 Lk D D D D D d00%
E10% ik i E g R i =
Table 5 Values of cgeq for all cases (unit: Ns/m) = x L Y B B P =
d ¥ Xix Ny w0
Is 2s 3s 4s 5s 6s 0% —=% ! . LX L LX 0%
1 2 3 4 5 6
S5em 030 048 054 055 056 057 T [s]
10 cm 0.27 0.49 0.64 0.72 0.76 0.78 (d) Control force
15cm  0.20 0.39 0.54 0.64 0.70 0.73 Fig. 7 Error of maximum responses of equivalent model
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