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Damage analysis of steel frame self-centering braced tube structure

under the action of earthquake and wind

XU Longhe, LIU Yuanyuan, XIE Xingsi
(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: In order to reveal the damage distribution law of self-centering braced structure under simultaneous and successive ac-
tions of earthquake and wind, the damage of beams and columns and global damage of a 50-story steel frame self-centering braced
tube structure are analyzed under earthquakes with different intensities and wind with a return period of fifty years. The results indi-
cate that under earthquake alone and under simultaneous action of earthquake and wind, beams in braced tube are damaged earlier
than those in exterior frame, and the damage of columns in braced tube develops faster than those in exterior frame. The simultane-
ous action of earthquake and wind increases the damage degree of columns and increases the maximum damage value of columns at
the 31st story by 78.6%. As earthquake intensity increases, the amplification influence of the action of wind on structural global
damage increases gradually. Under successive action of earthquake with different intensities and wind with a return period of fifty
years, the action of wind increases the average value of maximum residual deformation ratio of seismic damaged structure. When
the peak ground acceleration is 10 m/s’, the average value of maximum residual deformation ratio of seismic damaged structure is
increased from 0.325% to 0.330% caused by wind load. However, wind load has less influence on the damage state of the most se-

verely damaged member in seismic damaged structure.
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Fig. 1 Plan layout diagram of structure (Unit: mm)
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Fig.2 Numerical model of structure
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Fig.3 Fiber elements of cross sections of beam and column
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Tab.1 Material parameters of steel members
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Tab.6 Importance coefficients of columns at the 31st

story of structure
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Tab.7 Structural global damage values under GM2
ground motion action alone and under simultane-

ous action of earthquake and wind
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Fig. 10  Average structural residual deformation ratios under
ground motion action alone and under successive

action of earthquake and wind

Sk 1 — 25 43 A R e AART 3 45 4 o KR A AR TE
100 52 4R O T T 45 R B K aR AR R M
F8F/R . PGA K8 m/s"Hf ,7E GM1,GM2 fil GM4
Hi i B A RS, AT 27 R 1S O T R 0 45 4 1 R
B AR Y fA Al AR 0 45 R d K BR A AR T A 43 i R
0.019% 4 % 0.023% . i1 1.338% 14 % 1.382% #01



1l

TR, 45 MR 5 KUV BOHE S - 1 52 A6 SO R 2 R 45140 20 133

xS WMEMBMEAMBE NEREATEMREXRESR

THRA(ENM:%)
Tab.8 Structural maximum residual deformation ratios
under ground motion action alone and under

successive action of earthquake and wind(Unit: %7)
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Fig. 11 Damage values of beam .18 at the 33rd story under
GM2 ground motion action alone and under

successive action of earthquake and wind
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