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Seismic performance simulation of high-rise concrete core tube

based on static nappe analysis algorithm

LEI Ming, YIN Si-yang, WANG De-ling,ZHANG Ji-cheng, LU Shi-wei
(School of Urban Construction, Yangtze University, Jingzhou 434023, China)

Abstract: In order to reduce the damage of concrete core tube of high—rise buildings caused by vibration,
the seismic performance simulation method of concrete core tube of high—rise buildings based on static
pushover analysis algorithm was studied. A high-rise building concrete core tube with buckling constraint
bracing was selected as the research object, and the seismic performance of high—rise building concrete core
tube based on static nappe analysis algorithm was simulated with software PKPM. The test results show
that the distribution of the lateral force of the static nappe has great influence on the calculation results of the
apex displacement angle and the base shear force of the concrete core tube in high—rise buildings. In the X-
direction, the base shear curve of concrete core tube supported by buckling constraint increases
exponentially. The stiffness of concrete core tube decreases and the proportion of column shear increases

under strong vibration. When ductility coefficient is constant, the ratio of energy spectrum of high-rise
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concrete core tube is positively correlated with stiffness reduction coefficient. The damage of concrete core

tube in high—rise building caused by longer strong earthquake duration increases with the increase of strong

earthquake duration. With the increasing of the characteristic stiffness value, the proportion of the energy

consumption of shear wall in the total hysteretic energy consumption ratio decreases, while the proportion

of the energy consumption of frame beam and column increases and the distribution pattern is roughly linear.

Key words: static nappe analysis; high-rise buildings; concrete core tube; seismic performance

simulation; vertex displacement angle; base shear
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Fig.1 Overall structure of high-rise building
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Table 1 Sectional dimensions of components

¥t RoF/mm

L5 2000 % 2000~1000 1000, & 4% K 7.5%

SMEAE ;
B H1000X 500X 30X 40~H1000X 200 25 X 58

HhR% 1500~500
o N 500~300
#1000

iy % FF H1000 X 500X 50 X 50
g JEFF 1000 500X 50 X 50

P T H500X 500X 15X 30
R fai 41 150, 4 N 160, il iR J2 K M1 482 160
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Fig. 2 High rise building core tube structure model
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Table 2 Peak displacement angle and base shear force of different static nappe lateral force distributions
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Fig.3 Static nappe curve
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Fig. 4 Static pushover analysis results of concrete

core tube in X direction
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Table 3 Shear force shared by X-direction

column and wall

2%k H:85 J3 /kN ST JI/RkN HEBYIIE S/
1 3 246.530 41432.318 7.34
4 3 652.285 38 946.537 8.51
7 3784.695 36 118.425 9.45

10 5192.660 30 456.563 14.37
13 5473.860 24 603.495 17.93
16 4 662.325 18 521.790 19.91
19 4 .834.815 9927.015 32.47
22 2 247.750 3006.399 55.86
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Fig. 5 Ratio of shear force of weak earthquake column

to total base shear force of strong earthquake
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Fig. 6 Effect of different stiffness reduction factors on

energy spectrum ratio
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Fig. 7 Relationship between stiffness reduction coefficient

and energy spectrum ratio
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Fig. 8 Relationship between strong earthquake duration

and hysteretic energy consumption ratio
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Fig. 9 Relationship between characteristic value of
stiffness and hysteretic energy consumption

ratio of each member
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Fig. 10 Response results of maximum inter story

acceleration rate of high—rise buildings
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Fig. 11 Structural vertex displacement test
results of three methods
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