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Study on Optimization of Passive Viscous Damper and Passive Hybrid Control Seismic Response
ZHANG Guanping"?*, LIU Yanhui*", TAN Ping"?, JIN Jianmin'?

(1.Earthquake Eng. Research & Test Center, Guangzhou Univ., Guangzhou 510405, China; 2.Key Lab. of Earthquake Resistance,
Earthquake Mitigation and Structure Safety, Guangzhou Univ., Guangzhou 510405, China)

Abstract: In order to solve the problem that the displacement response of isolation layer is too large in the case of the isolated structure under the
super intensity, the strategy of optimizing the passive viscous damper based on the active control algorithm was proposed. The passive viscous
damper was installed in the foundation isolation structure to form the passive hybrid control structure, and the passive hybrid control basically
achieved the control effect of active hybrid control, so as to solve the problem that the displacement response of isolation layer was too large un-
der the super intensity. First set the active control device in the isolation layer to form active hybrid vibration isolation control system, the active
control method for isolation layer of active control and speed characteristic, secondly, using the active control force and velocity curve, fitting by
the least squares method of passive viscous dampers optimal damping coefficient and the speed index, finally designing a passive viscous dampers
installed in isolation layer, forming a passive hybrid vibration isolation control system. Taking a seven-story foundation isolation structure as the
controlled model, and conducting the simulation analysis of the active hybrid isolation control system and the passive hybrid isolation control sys-

tem, it could be seen that the active hybrid isolation control could reduce the displacement of the isolation layer by 39.41%, 45.04% and 55.54%,
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respectively. The shock absorption rates of passive hybrid isolation control on the displacement of isolation layer were 36.40%, 44.30% and

52.51%, respectively. Passive hybrid vibration isolation control for displacement of isolation layer damping rate could reach more than 90% of the

active hybrid vibration isolation control effect, passive hybrid vibration isolation control for the acceleration response of the isolation layer damp-

ing rate could reach more than 60% of the active hybrid vibration isolation control, passive hybrid control was also achieved at the same time re-

duce the earthquake response of the isolation layer not to increase the response of the upper structure, based on the active control algorithm design

of passive viscous damper passive hybrid control structures basically achieved the effect of the active control. The feasibility of designing passive

viscous damper based on active control was illustrated.

Key words: foundation isolation structure; active control algorithm; passive viscous damper; hybrid control system
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Tab.1 Structure parameters
25 JE&E/m JEEINIEE/(10° KN-m ") JR
b= = 1.0 419.20 7548.01
1 4.0 9796.20 5498.87
2 3.0 5141.10 526592
3 3.0 342522 5313.16
4 3.0 3 386.60 5052.14
5 3.0 2 857.60 4 834.59
6 3.0 2175.00 3111.02
7 3.0 1798.44 707.96
2 BEIESY
Tab.2 Isolation bearings parameters
s HE KPR /(N -m ™) EXE e
GZYS500 17 2200 0.15
GZY600 44 2500 0.15
GZY800 44 3300 0.15
GZY900 22 3900 0.15
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Tab.3 Peak values of isolation layer responses under three different waves
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Tab.4 Damping coefficient and velocity exponent

R WH e &%C RS
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Kobe 69 110 000 0.97
TH002TG045 67 320 000 0.98
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Tab.5 Displacement and acceleration damping of the isolation layer under the action of three seismic waves
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