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Abstract:To study the eccentric mechanical properties of concrete filled steel tube reinforced concrete column
(CFSTRC) under fire, a finite element model is developed. The failure mode, deformation, internal force, strain
and stress, interaction between steel and concrete under fire are analyzed, and the results with different parame-
ters are discussed. The results show that under fire, the CEFSTRC column shows good plasticity with overall insta-
bility failure mode, and the eccentric mechanical response of the column can be roughly divided into three
stages. There is a phenomenon of internal force redistribution in each part of the column. With the tensile area of
the column section gradually expanding, the interaction force between steel tube and concrete also increases
gradually under fire. The section size and slenderness ratio of column have great influence on the bearing capac-
ity of square steel tube—reinforced concrete column under fire.
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Fig.1 Finite element model of CFSTRC under fire
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Fig.2 A—t relation curve of CFST under fire
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Fig.7 Longitudinal stress distribution of concrete in mid—span
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Tab.l Bearing capacity coefficient k, of CFSTRC under fire

Slenderness Fred time
ratio A De/mm
05h 10h 15h 20h 25h 3.0h
250 071 052 042 035 031 025
500 0.84 068 0.60 053 047 043
20 750 087 0.74 0.67 062 055 0.49
1000 0.89 079 072 0.69 063 0.56
1500 092 087 080 073 069 0.6l
250 058 038 026 020 0.16 0.14
500 069 053 043 036 032 028
40 750 075 0.60 051 044 039 036
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250  0.58 042 028 024 020 0.17
500 0.68 057 051 046 043 041
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1000 0.80 0.71 062 060 057 0.53
1500 0.83 078 073 069 0.63 0.58

LENEAR A 19 07 I E
5 #ig

1) FEKKAEHT, BT NBWETREE -1
e, & G HE R B (S TR e M 2 U Y
AR R AR

2) KRN T B A ke 0 i R 2 m J5 AT AR
By 3 AW B B 2 KR AT RO A2
DXl 32 i R R K AN S TR B 2 1) A AH BLAE
WIRURTS! KN,

3) AT AT UL 48 R ST AR 4K Al BT 2k
I AR BE S A A W R 2 52w Bk, e
R 77 23 X L e ) X6 AN T

I=A
n

Sk

[1] 2okt BT, B IR BE 8 & R & T AE MR RE 5[],
JUVE R (A ARREEE R ) ,2012,37(6) : 1083-1088.
LI'Y J,LIAO F Y. Behavior of concrete —filled steel tube
reinforced concrete columns subjected to eccentric loads
[J]. Journal of Guangxi University (Nataral Science Edi-
tion),2012,37(6):1083-1088.

[2] HAN L H,AN Y F. Performance of concrete—encased CFST
stub columns under axial compression|J]. Journal of Construc-
tional Steel Research,2014(93).62-76.

[3] AN'Y F,HAN L H,C. Roeder,flexural performance of con-
crete—encased concrete filled steel tubes|]J]. Magazine of
Concrete Research,2014,66(5) :249-267.

[4] XVBH, 57 o B AN, . D AR B LS G A Al

P BE M BT iR AR ). B AR 4G M 2 i ,2015,36(12)
135-142.
LIU Y,GUO Z X,JIA L P,et al. Experimental study on ax-
ial compression performance and design method of core
steel tube reinforced concrete short columns|J]. Journal of
Building Structures,2015,36(12) : 135-142.

[5] HAN L H,AN Y F,ROEDER C,et al. Performance of con-
crete—encased CFST box members under bending|J]. Journal
of Constructional Steel Research,2015(106):138-153.

[6] LI Y J,HAN L H,XU W,et al. Circular concrete—encased
concrete—filled steel tube (CFST) stub columns subjected to
axial compression[J]. Magazine of Concrete Research,2016,
68(19):995-1010.

[7] BB B, MRARAR A5, A TR BE % & AR 0 BURR I P
(). R T RS TR IR ,2016,1(6):207-214.
HUANG D,HUANG Y,CHEN G R, et al. Study on seismic
ductility of steel tube—reinforced concrete column|J]. Earth-

quake Engineering and Engineering Dynamics,2016,1(6) :



2R, S KRAE N A R EE & A R 2 BRI Y 8
207-214. Wt b S A IR S BUE AT L) 75 ¥ 524 4, 2022 ,40
[8] REN Q X,HAN L H,HOU C, et al. Concrete—encased CF- (2):71-71.

ST columns under combined compression and torsion: Ex
perimental investigation[J]. Journal of Constructional Steel
Research,2017,138.729-741.

(9] B ik, 2l , Akt A5 10 Sy 2V T A IR BE A

AL R R AR RET R[] B R DA AR,
2017,50(7):27-38.
QIAN W W, LI W,HAN L H,et al. Behaviour of concrete—
encased concrete—filled steel tubular column to steel beam
joints under cyclic loading]J]. China Civil Engineering Joumal ,
2017,50(7):27-38.

[10] MA D Y,HAN L H,JI X D,et al. Behaviour of hexagonal
concrete—encased CFST columns subjected to cyclic bend-
ingJ]. Journal of Constructional Steel Research,2018(144) .
283-294.

[11] LI'Y J,LI G,HOU C,et al. Long—term experimental be-
havior of concrete—encased CFST with preload on the inner
CFST[J]. Journal of Constructional Steel Research,2019

(155) :355-369.

[12] WANG W Q,WANG J F,GUO L, et al. Behavior and ana-
Iytical investigation of assembled connection between steel
beam and concrete encased CFST column[]]. Structures,
2020,24:562-579.

[13] ShbRiE , R KR, JH L. M- iR B 1 241 & 45 M b ki it i

HA[M]. 2 M. bt B2 R A 2017.
HAN L H,SONG T Y,ZHOU K. Fire safety design theory
of steel concrete composite structures|M]. 2rd ed.Beijing:
China Science Press,2017.
[14] 15, £V, £ 3G, WEIREE - & & AR5 2 k
AEWFIE[)]. AR K FE 4441 ,2014,23(4) :263-269.
XU L,WANG M T,WANG W D. Research on the non—u-
niform fire performance of concrete filled steel tube rein-
forced concrete (CFSTRC) column[J]. Journal of Natural
Disasters,2014,23(4) :263-269.

[15] TS, WG B, X B 45 2 SO H S AT IR BE L& & 4
FE V4 g S PR RELT]. VY R A K 2= M. 2017,52(6)
1173-1181.

XIANG K,PAN Y C,ZHAO B, et al. Axially loaded of
concrete—encased concrete filled steel tubular stub columns
after fire[J]. Journal of Southwest Jiaotong University,2017,
52(6):1173-1181.

[16] L, RN, R K. B0 IR BE 15 & A w5 24
WM RIS I 5[], BESLES M43 ,2019,40(S1) - 149-
155.

XIANG K,PAN Y C,SONG T Y. Experimental study on
bond-slip behavior of concrete—encased concrete—filled

steel tubular stub columns after high temperature[J]. Jour-
nal of Building Structures,2019,40(S1) : 149-155.
[17] BETE S, T om0 E 21, 4 i k¢ TR 10 4 i 4 4 R

CHEN B W,WANG G X,BAO Y H. Numerical study on
the temperature field of steel tube —reinforced concrete
(ST-RC) columns with rectangular cross section under the
whole process of fire[J]. Journal of Qinghai University ,
2022,40(2):71-77.

[18] Bk fe , b ol R , 2. RO L JE 5 8 R e L 21

BRI 2 K Bl R R B0 e BT[], 2 A
2019,49(14):29-35.
CHEN Z H,LEI Z Y,ZHAO B Z, et al. Experimental study
of axial compression bearing capacity for full-size L spe-
cial-shaped column composed of concrete —filled square
steel tubes after fire[J]. Building Structure,2019,49(14) .
29-35.

[19] 3k EBK, B2, X R, 45 =TT 52 KR O v s e 2 4
R BRE L AR T AR BR 23 BT[], el 45 4 2 41, 2019, 40
(S1):156-162.

ZHANG Y Z,LV X T,LIU F Q,et al. Fire resistance anal-
ysis of concrete filled double skin steel tubular columns
under three—sided fire[J]. Journal of Building Structures,

2019,40(S1): 156-162.

[20] Z= =M, 42 5K . I 48 T 90 5 TR 6 = B BB K PR fig 4
Br[J]. AR ,2021,51(S1):1611-1616.

LI'Y H,CUI J C. Analysis of fire resistance performance of
mega concrete —filled steel tube columns with rectangular
section|]]. Building Structure,2021,51(S1):1611-1616.

[21] !UH VL, A R R AR R R A (] B AR T B

SRR, 4B 7R 2858 K27 54, 2022,39(2) . 35-44.
YAO Y,JI B H,GAO Y Q,et al. Deformation and stress
characteristics of web gap in steel plate girder bridge[J].
Journal of East China Jiaotong University,2022,39 (2):
35-44.

[22] SibR . WA TR EE 454 . Fe 5 ST R M. 3 b JbaT . B
2 i Mt 2016.

HAN L H. Concrete—filled steel tubular structures:Theory
and practice[M]. 3rd ed. Beijing:China Science Press,2016.

—'T’E% ZEKHE (1980—), 5, #42  1WL  m L F s A
U, IS5 1 R TR E 2 S5 A 52003 A ACREER L T 4
K2, 2005 @Eﬁi BBl TR M K2, 2009 AF L HE AL T A
MR AR T2 BE ., E-mail :2019004@fjjxu.edu.cn,

(DAL R R 244





