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Fig.1 Schematic diagram of structure systems
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Fig.2 Structure is simplified to beam on elastic foundation
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Tab.2 Fundamental periods of the structures

M4 FCT/s FDCT/s FDRCT/s FDBRCT/s 4k#Y

1 1.63 2.02 2.55 2.56 T3
2 1.62 2.00 2.52 2.53 -5y
3 1.28 1.73 2.09 2.11 %
4 0.49 0.56 0.65 0.66 T3
5 0.48 0.56 0.65 0.65 3
6 0.43 0.54 0.63 0.63 1%
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Fig. 10 Comparison of structural inter-story drift ratio
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Tab.3 Information of ground motions

PGA/(mes™?)

iy MR ik 237

X Y A
SR1 AT — 7.0 2.39 2.87 2.21
SR2 AT — 7.0 211 2.26 1.93
SR3 ATk — 7.0 1.95 2.53 1.82
S1 Kern County Taii‘:gfln 7.2 153 1.76 1.03
S2  Northridge Sylmar Converter 6.7 5.93 8.27 5.25
S3 Tabas, Iran Tabas 7.4 8.63 9.19 7.31
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structure subjected to artificial waves
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Tab.4 Draft concentration factors under frequent
earthquakes

s DFC

RN FCT FDCT FDRCT FDBRCT
S1 1.19 1.21 1.22 1.22
S2 1.21 1.21 1.11 1.13
S3 1.13 1.21 1.13 1.14

TR E 1.18 1.21 1.15 1.16
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Tab.5 Draft concentration factors under rare earthquakes

s DFC
BRR FCT FDCT  FDRCT FDBRCT
S1 1.20 1.25 1.22 1.16
S2 1.15 1.17 1.16 1.11
S3 1.13 1.18 1.07 1.08

F 4 E 1.16 1.20 1.15 1.11
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Fig. 14 Displacement time history of top story of structure

subjected to rare earthquakes
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Fig. 17 Maximum shear force of structural stories
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Study on tuned damping mechanism and performance of
frame-distributed bi-rocking tubes-core tube system

HE Hao-xiang', CHEN Yi-fei"?, CHENG Shi-tao', LAN Bing-ji'
(1. Beijing Key Lab of Earthquake Engineering and Structural Retrofit, Beijing University of Technology, Beijing 100124, China;
2. School of Civil Engineering, Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: In order to reduce the tube area proportion of the traditional frame-core tube (FCT) structure system and improve the
structural economy, a high-rise structural system of the frame-distributed tubes-core tube (FDCT) is designed. The distributed
tubes and rocking system are combined to form the frame-distributed rocking tubes-core tube (FDRCT) structural system, which
can control the deformation mode of the structure. To reduce the adverse effects of higher modes on high-rise structures, the
frame-distributed bi-rocking tubes-core tube (FDBRCT) structural system with tuned damping performance is further proposed.
The dynamic models and equations of the structure are established, and the stationary random vibration analysis is carried out,
which preliminarily proves that the FDBRCT structure can reduce the dynamic response of the structure more effectively. By com-
paring and analyzing the structural time-history analysis results of the FCT, FDCT, FDRCT and FDBRCT, the seismic capacity
of the FDCT structure decreases is due to the stiffness weakening. The FDRCT structure improves the uniform degree of structur-
al deformation, and the upper floors acceleration decreases, but the roof displacement increases. Compared with the FDRCT struc-
ture, the maximum of inter-story drift ratio of the FDBRCT structure increases significantly and the structural deformation is more
uniform. Besides, the roof displacement response and internal force demand decrease appropriately. The distributed bi-rocking
tubes with tuned damping brings on better seismic capacity and damping performance of the FDBRCT structure, which can im-

prove the economy at the same time.

Key words: frame-core tube structure ; distributed rocking tube ; distributed bi-rocking tube ; higher order mode shape ; tuned seismic

mitigation
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