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Fig.1 Construction of passive variable damping variable stiff-

ness device
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Tab. 1 Device parameters
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S, 12X 3 2 P80 X pd1 X 4X6.2 20 P80 X P41 X 4X6.2 8
S, 12X5 2 P80 X pd1 X 4X6.2 20 P80 X P41 X 4X6.2 8
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Fig.5 Forcevelocity curves of S2 specimen under different
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Fig.2 Test loading setup
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Tab.2 Loading protocol
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Fig.3 Hysteresis curves of S, specimen under different

loading frequencies
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Fig.4 Hysteresis curves of S, specimen under different

loading frequencies
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Tab.3 Basic parameters of the structure

2% Fidd /kg STYINIEE/(Nem ™)
1 5.32X10° 6.0 10’
2 5.65X10° 2.4x10"
3~20 5.51X10° 2.4x10"
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Fig.6  Acceleration time history curves of roof under earthquakes with different intensities
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Tab.4 Peak roof accelerations and corresponding control effects under El Centro
e #1 &2 3
s Kt I R IR
a/(mes™") a/(mes™") e E Y a/(mes™) FE 2/ % a/(mes™) P2/ %
7% 6.12 2.18 64.4 2.17 64.5 2.16 64.7
8B 11.19 4.19 62.6 4.17 62.7 3.86 65.5
9B 17.41 6.54 62.4 6.52 62.5 6.48 62.8
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Tab.5 Peak roof displacement under El Centro

MR Z ®AR1 h#&2 HAR3
THEE 0.24 0.17 0.08
8% 0.28 0.27 0.13
9 0.33 0.31 0.16
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Fig.7 Acceleration time-history curves of roof under different earthquakes
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Fig.8 Displacement time history curves of isolation layer under different earthquakes
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Tab.6 Peak roof acceleration and corresponding control effect under different earthquakes
i Tt hz 1 k%2 %3
=3 2 2 2 2
a/(mes ) a/(mes ?) A/ % a/(mes %) A/ % a/(mes™?) e E Y0
El Centro 11.19 4.19 62.6 4.17 62.7 3.86 65.5
Hachinohe 11.34 4.92 56.6 4.89 56.9 4.06 64.2
Northridge 13.26 4.62 65.2 4.60 65.3 4.31 67.5
Kobe 12.51 4.03 67.8 4.03 67.8 3.95 68.4
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Tab.7 Peak displacement of isolation layer under dif-

ferent earthquakes

b7 U xRl W2 K#3
El Centro 0.20 0.18 0.12
Hachinohe 0.37 0.35 0.15
Northridge 0.25 0.24 0.12
Kobe 0.12 0.12 0.08
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Tab.8 Effect of limit reservation length D on structural

response
T4 WK/ mm BEZRAE/mm T2 03/ (mes?)
1 40 0.145 4.225
2 50 0.147 4.200
3 60 0.149 4.185
4 70 0.150 4.184
5 80 0.151 4.183
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Tab.9 Effect of limiting stiffness k on structural response
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Fig.9 Effect of reservation length on hysteresis characteris-

tics of the device
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tics of the device
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Tab.10 Effect of variable damping coefficient a on

structural response

T AR RE FRERZEAHE/mm TUZ @A/ (mes )

1 1.0 107 0.181 3.79
2 1.5X10 0.153 3.61
3 2.0Xx107 0.143 3.92
4 2.5X 10 0.139 3.48
5 3.0Xx 107 0.131 3.46

LY, A [ 742 BHLJE 28 BO 45 K e 137 478 Al 52
Wi B R o A — R A R AR BH B AR B, A A TR
R B 72 J2= B R AR RNTOUZ s S5 o BHLJE 2 800k 3 B
s LR S e B P 1L s o el PRTRT DL i [ £k
[ORA R ENEES L QIR P NITTRE S Li/R: N

x10’
1.5 /
1.0
0.5
Z of /—/
R-05¢1
-1.0+ /—T&1;—TH2; T3
02 01 0 01 02
i# / mm

() FRAZFFEIZ

(a) Limit characteristic curves

5 210

/

I J—Tm— w2 T3

— L4, — LS5

-0.2 -0.1 0 0.1 0.2
iR / mm

(b) ¥ MIAERERTLL

(b) Hysteretic curves

FT1 BEJE 2RO 5 e i 1Tk ) 52 i)

Fig.11 Influence of damping coefficient on hysteretic charac-

teristics of the device
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