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Experimental study on post-fire bearing performance of ultra-high
strength concrete filled double-skin circular steel tubular column
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Abstract; In order to further study the mechanical properties of ultra-high strength concrete-filled double-skin
circular steel tubular column after fire, axial compression test of four short circular steel tubular column specimens
was carried out with sandwich concrete strength of more than 160 MPa. It can be seen from the test results that the
load-displacement curve of the component can be divided into four stages: elastic stage, elastic-plastic stage, plastic
strengthening stage and descending stage. This shows that the composite component has better residual bearing
capacity and ductility performance even if it has undergone previous fire resistance test. By stripping the outer steel
tube of the specimen, the fracture mechanism of the interlayer ultra-high strength concrete, the convex bend of the
outer steel tube and the concave bend of the inner steel tube are explained. The finite element model of ultra-high
strength concrete-filled double-skin circular steel tubular column is established, and considering the friction effect
between steel tube wall and sandwich concrete, the material constitutive relation model of steel tube and concrete
after fire is modified according to the material property test. Then, the modified material constitutive relation model
is applied to the numerical simulation of specimens. The failure mode of the finite element model of the specimen is
approximate to the failure mode after the test, and the calculated results of the load-displacement curve are in good

agreement with the test results. The maximum temperature experienced by the specimen has a great effect on the
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residual capacity.
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Fig. 1 Fabrication of specimen and experiment arrangement
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Tab. 1 Parameters of specimens in fire resistance experiment
o SWRE e .
A . REEL fo/MPa) 3 kBf[H)/min ¢, /mm  FFELL a A X &
fy(MPa)/E.(GPa)

LDC-2-1 165 59 0 0.33 1. 88
432/203

LDC-2-2 163 134 8.2 0.6 0.72 10. 9 0.61 1. 90
468/183

LDC-2-3 165 25 7.9 0.94 1. 88

W oo, ABKBRIPEIRE; o MR A X HEHE, a=AJACA NN I B A, Ao b 2R 8 4 m A
VDPEDD ;g ABOE, y=D1/(D—20. ¢ hEFERER, e=Afy/Acfa=afy/ .

x2 NREHEEHRGBEXSH

Tab. 2 Relevant parameters of specimens after fire

s A KA, A=4L/

N AN REZE T REE 205
KRG LXt(1,) X D(D1)/mm S e P./kN P, /kN
% e i &/ C Wi E/C
657. 3% 16 X 219. 1 718
LDC2-1X 597 7 900 8512
657. 3% 6. 3% 114. 3 413
657. 3% 16X 219. 1 518
LDC-2-2X 422 8 200 8 782
657. 3% 6. 3% 114. 3 325
657. 3% 16X 219. 1 143
LDC-2-3S 122 8 700 9 236
657. 3% 6. 3% 114. 3 101
657. 3% 16X 219. 1 143
LDC-2-3X 122 8 700 9 000
657. 3% 6. 3% 114. 3 101
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