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Comparative study on seismic behavior of steel concrete - filled steel

tubular composite frame structure

TAN Yan-qiu' , HAN Xu-fei' ,SHI San-yuan' ,ZHANG Hong-lei’

(1. College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China;

2. China Xinxing Baoxin Construction Corporation, Beijing 100079, China)
Abstract: The finite element analysis software SAP2000 was used to conduct modal analysis and seismic re-
sponse elastic — plastic time history analysis of steel concrete filled steel tubular frame structure, and 8 —
story concrete — filled steel tubular frame structure and steel concrete filled steel tubular frame structure
were compared. The results show that the displacements, the maximum relative storm displacement angle of
the top, the peak horizontal acceleration, and the bottom shear force of the steel concrete — filled steel tu-
bular composite frame structure are less than those of the concrete — filled steel tube frame structure under
the function of the different kind of seismic wave; and the steel concrete - filled steel tubular composite
frame structure has better resistance to the horizontal seismic action, weaker response to the earthquake ac-
tion and better effect to the hysteresis than the concrete - filled steel tube frame structure.
Key words: steel concrete filled steel tube; frame structure; seismic behavior; elastic — plastic time — his-
tory analysis
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Tab.2 Maximum displacements of two kinds of structures mm
RNE - WERELEW WERBE LW
RH El Centro =ty b P El Centro M 2110}, 4
8 3.949 17 1.590 45 4.124 41 6.266 23 1.590 48 9.841 67
7 3.796 11 1.519 14 3.955 61 6.078 25 1.520 21 9.502 72
6 3.516 43 1.377 67 3.652 57 5.704 11 1.382 05 8.831 62
5 3.100 12 1.180 05 3.211 41 5.132 89 1.183 4 7.831 23
4 2.550 70 0.%41 29 2.643 95 4.360 92 0.942 75 6.533 07
3 1.900 06 0.678 00 1.967 72 3.388 08 0.682 16 4.979 42
2 1.169 83 0.406 53 1.213 79 2.233 39 0.421 24 3.228 08
1 0.443 57 0.151 41 0.461 10 0.968 18 0.174 33 1.383 60
45 g e P MRS TR o
2.3 G RIAR 5T DRI AT, T3 BT 2 KEHAER
DRI, %2 BT ERFMREIR R T 2R AL,
AR R SR B Bk, TR 3 A N B

HORE-RERELTEMRNERE L SWE
REBRERT 2B BHESBBIETE, 2
NE - WERETZEHRNE MBI NTRER
%+ 4544, 7F El Centro I\ MK JEILFIERT,
TEMNERBERMBA D NA V19600, 1/
42 692.1/17 773, B RIE L LW TUZ N 2 R AL
BAMES BH 1/15 959.1/742 070.1/8 850, 341K 48
TR R E R PRAE 17550, B E - MERE
TEMBREMERR KB AESDTFRERSE
+55H, M EmE T, WE - NERELSH
B TR 3 A L O S A B /0N, X e 7 ) W
HFNERE SR, W REERTHERLE
T4,

DIEE T, BRLGEMTUZE 3 FRR
VER TRy e n R 2 2 3 Fin. IS
RH,El Centro WAEFA FTHRE - WERBELEN
TR M BRI NEE R 1.9 /s’ , NERE L
ZEMTRE B X I EEA 1.961 m/s” ; 2 M
ERTHE - HEIRE L T2 B K4 X
R 0.697 /s’ , N ERELEWTIR KBRS
SHITERE M 1.126 /s s BLEER THRE - NE
BE+ZWTEMRKAENIEE R 2.175 e,
WERE TSR AR KA INEE N 2.474
m/s’c BIMCATSZE 3 M B E R T, A - ¥
IR R L G5 B 7K - 50 o U ) BN TR B

Tab.3 Maximum shear force of the bottom of two kinds
of structures N

- ,
El Centro I 44 179.04 4 961.97
LM 11 533.25 17 952.14
{11} 4 54 110.56 79 979.93
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Fig.3 Acceleration time history curve diagram of the two structures for
different seismic waves of two structure
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