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Seismic Performance Analysis of a Hybrid Frame-Core
Tube Structure with Buckling-Restrained Brace

LI Guochang ,WANG Bingjie ,YANG Zhijian ,XU Li,GAO Xiang

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China,110168)

Abstract; The seismic behavior of super high-rise concrete structures with or without buckling re-
strained braces is analyzed,to investigate the application of buckling-restrained brace( BRB)in su-
per high-rise concrete structure,a model of hybrid frame-core tube structure with BRB was estab-
lished , response spectrum analysis, pushover analysis and time history analysis were used to assess
the seismic performance. When subjected to frequent earthquake, the BRBs were in elastic state,
and can provide elastic stiffness for the main structure,both the base shear and the inter-story dis-
placement angle have decreased. When subjected to rare earthquake,a number of BRBs were in
post-yielding state, and the seismic energy for main structure could be dissipated. The results
showed that BRBs could work well with the frame-core tube structure. Reasonable arrangement of
buckling restrained braces can improve the torsional stiffness of structures,the use of BRB could
increase the effective area of the core tube,decrease the total mass of structure obviously,and re-
duce the seismic response of structure.
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Table 1 Geometrical and mechanical properties of buckling restrained braces
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mm? mm 10°(N-mm~") MN mm
BRBI1 22 500 6 186 3.97 3.907 9.84 0.02
BRB2 20 736 5579 4.98 3.991 8.01 0.02
BRB3 18 225 5579 4.38 3.508 8.01 0.02
BRB4 13 456 5579 3.23 2.590 8.01 0.02
BRB5 10 404 5579 2.50 2. 002 8.01 0.02
BRB6 10 000 5777 3.32 3.252 9.81 0.02
BRB7 8 649 5121 4.12 3.175 7.70 0.02
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Table 2 Response spectrum analysis
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Fig.2 Comparison of floor shear
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Fig. 5 Floor shear at performance point
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Table 3 Selected ground motions

HhRE I AEGy R % 44 R & Vs_30/(m-s™")
GM1 1981 6.6 Corinth_Greece Corinth 361. 40
GM2 1989 6.93 Loma Prieta Coypte Lake Dam 561. 43
GM3 2007 6.8 Chuetsu — oki_Japan Yoshikawaku Joet 561.59
GM4 2007 6.8 Chuetsu — oki_Japan Ojiya City 430. 16
GM5 2008 6.9 Iwate_ Japan MYGO004 479. 37
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