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Fig.1 Mechanical properties test of isolation rubber bearings
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Tab.1 Performance parameters of isolation bearings

SR ZHE SR ZHH
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Tab.2 Parameters of the viscous damper
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Tab.3 Similarity ratios of experimental models
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Fig.2 Design drawing of test model and steel frame structure (Unit:mm)
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Fig. 3 Additional weight on each floor
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Fig.4 Change the test model
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(a) Layout of measuring points of  (b) Layout of measuring points
laser displacement sensor of accelerometer
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Fig.5 Sensor arrangement
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Fig. 6 Section isolation without damper
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Fig.7 Section isolation with dampers
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Tab.4 Seismic wave information
i O 2 Bk PGA/g PGV/(ecm+s™")  PGV/PGA PGD/cm W1 J2 1/ km
3 b I El-Centro 0.342 38.13 0.11 0.11 6.09
Sl 77BNy K21 /52 TCU-078 0.20 20.7 0.10 80.73 0
K A I TCU-115 0.22 74.71 0.34 51.09 37.7
I 5 ik oK JE 0 D EMO-270 0.291 90.68 0.31 34.47 0.07
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Fig.8 Test seismic wave
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Fig.9 Seismic response spectrum at 5% damping ratio
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Experimental study on the influence of the position variation of interme -

diate isolation layer on the control effect of hybrid passive control system

WU Qiao~yun"**, LIU Zi-liang', YAN Hui-chao', HE Wan-cheng', ZHU Hong ping'
(1.School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan 430073, China;
2.Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake
Administration, Harbin 150080, China;
3.Key Laboratory of Urban and Engineering Safety and Disaster Reduction, Ministry of Education, Beijing University of
Technology, Beijing 100022, China;
4.School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A type of hybrid passive control system with energy dissipation between isolated structures and adjacent structures is pro-
posed. Compared with a single seismic isolation system, the proposed system has much stronger robustness to different frequency
domain ground motions via combining isolation and damper energy consumption together. The influence of the location of the mid-
dle isolation layer on the isolation effect of the segmented isolated structure is studied by inputting different frequency domain
ground motions through shaking table test. The finite element numerical simulation is compared with the experimental results. The
results show that compared with other frequency-domain ground motions, the influence of long-period seismic wave on the re-
sponse of the displacement and acceleration of isolated structure is more significant, which will increase the possibility of bearing
overrun The overall dynamic response of the structure is the minimum when the middle isolation layer is located in the vertical mid-
dle position of the structure. The hybrid passive control system can effectively solve the problems of displacement overrun and over-
all overturning of high-rise seismic isolation structures, and has better control effect on the structural response under different fre-

quency-domain seismic excitations.

Key words: isolated structures; adjacent structures; hybrid passive control; multiple isolation; shaking table test; intermediate isola-

tion layer

EZEB N : BIG=(1985—), & i+, #4%., HiE:15927588696 ; E-mail: wuqgiaoyun@wit.edu.cn,
BWAESE: RV (1965—) 3 4, #8215 13995525076 ; E-mail : hpzhu@mail.hust.edu.cn,



