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Abstract; It is specified that the maximum shear force born
by the frame calculated according to the stiffness in the frame-
tube structure should not be less than 10% of the total base

ke 3 -
HEWH .

2016-10-31

shear in “Chinese National Specification Technical Points of
the Special Review for Seismic Design of Super High Rise
Buildings”. However, due to some reasons, such as the
building layout, this requirement sometimes is difficult to
This
In order to investigate its rationality, five

meet in engineering practice. requirement is
controversial.
reinforced concrete ( RC) frame-tube structures were
designed, and the main variables were the stiffness of the
frame, the strength of the frame and the type of coupling
beams. Then the elastic response spectrum analysis and the
time-history analysis under small, medium or strong
earthquakes were carried out to assess the seismic responses
of different structures. It is found that when the maximum
shear force born by the frame calculated according to the
stiffness is less than 10% of the total base shear, amplifying
the stiffness of the frame is not economic but leads to worse
seismic performance. Amplifying the strength of the frame
can reduce the damage of frame beams and improve the
seismic performance of structure, but it can not form the
effective “strong column-weak beam” mechanism. Adopting
coupling beams with large width and replaceable coupling
beams can both lead to the dual system of core tube. The
enhancement of energy dissipation capacity of coupling beams

can protect the shear wall and outer frame effectively, and

significantly improve the seismic performance of the
structure.
Key words: frame-tube structure; stiffness; strength;

coupling beams; dual structural system
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Fig.1 Details of ordinary coupling beam

and wide coupling beam
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Fig.2 Details of replaceable coupling beam
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Tab.1 Characteristics of different models
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Tab.2 Information of other components

e R R/ B kR ﬁﬁi
mm X mm & /mm BmESY
1~15 1 300X1 300 600 C60
16~30 1 100X1 100 450 C50
31~40 900X 900 300 C40
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Tab.3 Steel quantity of beams, columns and

walls and total mass of structures
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Tab.4 Characteristics of the first three modes

of structures

- SATWE /s PERFORM-3D JA#/s

IH 2B 3B 1B 2B 3By
AO 3.22  3.22 210 320 320 189
AZ 3.50  3.50 239 3.46 3.46 215
AQ 3.22 322 210 320 320 189
AK 3.20 320 200 314 314 176
AG 3.20  3.29 214 324 324 198

3
F$/s
4 R R i A I R v o 2%

Fig.4 Acceleration response spectrum of

each seismic wave
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Fig.5 Proportion of shear force born by frame to total

base shear force by elastic response spectrum

analysis
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Fig.6 Inter-story drift of structures by elastic response

spectrum analysis
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Tab.5 Inelastic energy dissipation distribution of structures during moderate earthquakes

AR RO AL

- L HEARAE e B R
pm SER/ e FeRE S ’ ‘ w5 w5

WNm N B ey TR e TUORR reaems TERET renms  EIHR

DR g KN gy U gy SN gy

AO 44 357 12 095 27 9 0.09 1402 11 164 1 10 519 87
AZ 55 321 17 226 31 44 0. 28 3791 21 135 1 13 256 78
AQ 44 283 11 286 25 9 0.09 0 0 191 2 11 086 98
AK 43 416 18 844 43 7 0. 04 359 2 138 1 18 289 97
AG 42 943 19 589 45 7 0. 04 429 2 102 1 19 051 97
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Tab.6 Inelastic energy dissipation distribution of structures during strong earthquakes
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AO 152 957 48 513 32 26 0.06 16 334 33 1717 4 30 437 63
AZ 191 314 59 168 32 107 0.18 24 857 42 1494 3 32 682 55
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AK 149 886 68 467 46 19 0.03 9 010 13 1490 2 57 947 85
AG 144 357 73 733 51 17 0.03 7323 10 1204 2 65 188 88
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Fig.7 Average inter-story drift of each structure
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during moderate earthquakes
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