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Abstract: 4 kinds of concrete-filled steel tubular (CFST) composite columns are analyzed by the nonlinear fi-
nite element software ABAQUS, and are verified by the relevant experimental data, including square CFST
columns, composite CFST columns, embedded cross-shaped steel CFST columns and 4-cavity CFST columns.
The temperature field, displacement-time curves and redistribution of internal force in the section of CFST
composite columns under different load ratios are investigated. The results show that the embedded section
steel (steel tube) is conducive to improve the axial stiffness of the column, and the failure mode of CFST com-
posite columns is compressive drumming. Under the low load ratios, the embedded steel tube allows the higher

temperature material deterioration of square steel tube, thus improving the fire resistance of the columnes. As
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the fire load ratio reduces, the effect improvement becomes more significant.

Keywords: concrete-filled steel tubular; composite column; internal force redistribution; fire endurance

7 40 A TR B A AT O B R L T SR )T AR A A O IR B AR T L KR
N O AR Sy fE. B U TR B A CFE D7 8978 oA I 5 (58090 ) IO T LA A e 4% 1580 40 A 1 24 TR0
JOF + SCREAR i AE T LT PR RE ANHT oh ot P BT . PR 7 T 0 AR U A T LR v R B R AR P E
Sk SE S BIT P R H ER E EAEAE RIRR Y 0 R X AR WS K R R MR R EE
OB g 2 AR LA BRI 32 AR v AR A R AR R R O T T 2 A A TR BB A G R AR
RRFHEIE 22 3000 S5 0 50 #0802 A P R Tk K 2 RE A AF 5 1 R AT

B BE A R EYELE PR REAE 8 A I TR R PR AR AR L AR TR S
KT RAF. £ TASE R A 5 A TR BB b e A i i B % 30 0 R B A R R 2 AL b KK
R A3 A7 2 Hy P IR A TR OB T R R T2 AR R I I R B R R A i R AR
B AT SR P T 400 YR R e A i R 3R 0 7 3 A . SO0 A 4T X K 117 e K (R SS H i £
JEMA SO N A TR B L BRI AT 1 R RO BE a0, SRR 8-10 J 4 H X0 CIRL) 4K A8 9 35 -l T A T A
FIR 4 BT A 38 D7 3 AT K BT R 6 0 AR SO BE 2 A 409 A8 VR BB e A A T K P RE.

1 ARTEENEL

1.1 NERBRTHAEH

B TR BE L 4L S AR SR 2 ORI 1 . 1 v CF 8 S Jr 8 47 TR B A AT 5
CS T 2 52 309 A TR 58 A JTAT 5 SR ABUTET A A o 17 20 00 B0 A TR B b R AT s MLC AT O 4 T AR IR
TRE b AL A% 9 A TR B e L ) TR 1Y 0 R 2 B O 10, 800, SR AR LM A BROTERfF ABAQUS 2 57
Heat transfer f& AR, 4 1732 51 52 K, 52 K i 4R A SCIRLLL T8 kI T I 2K

;600 mm 600 mm
g
g
1o
@)
CFkii CS#kifi
600 mm 600 mm , 32 kX300 mm
E‘—‘ ‘4 °
g e a
év ‘ | 5 . ZK[X3 000 mm
SRk MC#f
452 kX300 mm
(a) #IHIE (b) Z ko

K1 N IR BE LA AR E SR 2 JOoR B
Fig. 1 Section form and fire diagram of CFST composite column
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Tab.1 CFST composite column parameters

KA
( W RS A R P, /kN
T S Py WAL TR 53
CF # i 600X 15 — Q355 C40 0.3,0.4,0.6,0.8 23 892. 8
CS #R 600 mmX10 mm 420 mm X9 mm Q355 C40 0.3,0.4,0.6,0.8 23 198.6

580 mm X420 mm X

SR #1711 600 mm X 10 mm 10 mm X 10 mm

Q355 C40 0.3,0.4,0.6,0.8 23 330.7

MC #mi 600 mm X 10 mm 580 mm x10 mm Q355 C40 0.3,0.4,0.6,0.8 24 238.7
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Fig. 2 Comparison of displacement- time between data and HAN Linhai's'" test data
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Fig.4 Comparison of displacement-time between simulation data and YE Wenjie's"'*! test data
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Fig. 7 Nephogram of temperature field distribution in section of CFST composite column
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Fig. 10 Comparison of temperature-time curves at 3 measured points
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Fig. 11 Axial deformation curves of different specimens
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