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MECHANICAL BEHAVIOR AND PARAMETRIC STUDY OF
CONCRETE-FILLED STEEL TUBULAR STUB COLUMNS WITH
ENCASED PROFILED STEEL UNDER AXAIL COMPRESSION

SHI Yan-li*? , WANG Wen-da? , WANG Ya-wei’
(1. School of Civil Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China;

2. School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The encased profiled steel can significantly improve the bear-capacity and ductility of concrete-filled
steel tubular (CFST) members. This paper presents a finite element model (FEM) to investigate the axial
compressive mechanical behavior of a square CFST stub column with internal profiled steel using ABAQUS
based on reasonable constitutive models of steel and core concrete. The numerical results were verified and
matched well with the other researchers’ experimental results. Based on the model, the load distribution of
different components of the column were calculated and analyzed. Parametric analysis was performed based on
the typical practical factors. The results show that the ultimate strength of this type of CFST columns will be
enhanced effectively due to the incremental strength of steel and concrete, the strength of profile steel, the steel
ratios of steel tube and internal steel, respectively. The results are referred to further research on the mechanical
behavior and strength index of the new type of composite column.
Key words: structural engineering; concrete-filled steel tube (CFST) with encased profiled steel; axial
compressive stub column; finite element model (FEM); numerical simulation; parametric analysis
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Fig.1 The cross section of CFST column with encased
profiled steel
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Fig.3 Comparisons between test and calculation results
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Fig.4 The load distribution of the typical members
2.3 WIMRESS

FE BB AU AN 18 S B il 56 vh iy Tk A 45
P AR A R A AT G Sk O A A AR /0 55
RIS, 5 gt T AR AN ) 7 0 TR e -l s
RAERIDIARERS, AT LA H A OB AR R A 1 0
INTBASIE) Ay AR 1 e R OA o

H 1 5 WU, FER A2 ) 4 i A v T A TR
SOk, PAERCRIARTE, NN T AR
BEERARAEN, AHHEORN RPN, X
AR IR TR T BN IR AR 3R ) o A b, 2K
PELERN AR RTR S i b= s, FA5 0
TR LA L A AT B2 AR RHER

3 EMEZEST

27 © AT P9 0 R B A 9 et s R A )k
BRI 5T 4 RN TR B L A s R AE ) A R,

30000 40000

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

w
- a
(@) JEEt (b) HE (©) 4K

KI5 PR AR 7 B R A s AT IR S
Fig.5 The failure mode of square CFST stub column with
internal profiled steel

A A S P TG R A B A VR A TR AR g 2R T BRI
BN RN R . AN SR . AZOR
e . XA AR B AR L RN R T A
FARGNEII X, ARSCSE T e T 20
SEO TR H S BEE B BT, 1 Ferbr
HER AR AAE B . i o BxexL=500mmx
11.1mmx1500mm, C60 yE&EEt, HNE M N IECAYEN 1Y
) Q345, RN TTANAR N 0.1, AFECALEN 40 %
0.06, HAVIEBIN SN E N a=AdAc, B
BRI AN 28 SUN p=Aalde, As MANETRL, 4. W N
FCRLAN AR T THIRR, Aq A% OV 11 44 SCRR TR,
NG AN AN TR o f, A TRIE, fay M PO
RVRSRISE, fou NVRBE LS T PRPURIRIE . XL T
RV IR T A0 A TR A0 B2 R AT T 2E P R 2
SR R HATSHO T, FEERAT R

1) N TR

B 6(a) [T 7 Sk A [0 B A7 5k s pA) T 25 1 77
TR AT A v i - AR DG AR e, T LA B
P 7 A8 ) B A AN R P B i K, AR
PN B AR 7S 2 VR T AN TR B AR, ARER
P& I B B AN A o B I3 R A O, LR A 1
I B 5 R TG ) AR A

2) TUAM ST

B 6(b) A A A () ARl ik 84 60 Bl 2l s et A 1)
Fop 35- I AR O ZR R 28 o e Ak L it ZR AN 5 (R B e A
IR R R 3K, FLZeIEARTo i B84k, i i
HAEME W AR . FIRATE N, BTS00
BEASAG] o RN HARAL N (0% 0.06), Bl o)
ey b R A R A Lo B B, R ka1
T FE LB A P A A 5 | R (1) AR 28 ) AR AR /DN
O, AR AR AN R e R A i R

http:// www.cnki.net



T ™

i 2 205

DUBRNAE 3L B S EBe ) e o A%, /MR
XA oI AMEALE T A B A RE D), H
H 0 A 5 R v R A O TR T b A AR T R 4R
WP E R R R ERE ). R, T A
RV AN TR AL AR, P R P 1 2 SR
ANE IR

3) K% LaiRE o

4 J2 W A PA G 2R B A VR B s A
HH (1R P RS A TR gt L 2 AR Ll 1) iy 28 1 2 B A
B 6(C) A AN [ A% Lo Y8 M - 5 55 Bk iy s 6k A ) A2
W-NAR L, WL, YRR ST TR T C40
PermE] C60 M, MPFRBRAAE T T 18%, fH
C40 1| C80 I B FRAZ #8511 29.5%, Hi C40 42
2] C100 I A% FRAB )4 T 54.4%. nf WLfgm
TR VE - B0 B8 8 ) P A 2R 1) O A R i
FIAEAR PR AR ) e =g B2, A Z Itk k
A LA PE R B G A

4) AN AN

P 6(cl) by A [ E 515 0 236 s A s ) A2 ) 2 1)
PP AR I ZR R LA B 2 X R A M PR 7 3
WM, BN S R I A A (R PR R 2
DI BAEm, R MR WA A, AN
TN IR 0 it 2R sk v S T BRI T2,
AT LA A A S AR R i A . R
DT s 2 o 00 5 P 5 0 Aol 10 A X VR R R
SN BN R, AT Y iR T AN R VR R L 1 £ R
R

5) JUEN A AN 2

6(e) A 722 A4 P 2R 110 5 BN 4 I P T 2R A
A VR A s AT o ) ey AN AR i 2k o] WL BEAE
TN S B A RO, A RN R AR A ) 340 3y 3
Tniadh, A SCE A TR RV AN ) N 4%~100%4%
W 200 228, e rmE B sy — 2, A
IR TERAZ AN (2, ] WL 2R 5 B 5 R 1 (1) S8
PERZ A B

30000

24000 | /

<

5 18000

2

= 12000 H fy=235MPa
------- f,=345MPa

6000 — fy=390MPa
77777 fy=420MPa
0 L L L
0 10000 20000 30000 40000

N e/ pe

(a) WA ORSE

30000
24000 }
g
< 18000 f
=z
E 12000 | ___ fy=235MPa
....... fiy=345MPa
6000 Jfay=390MPa
77777 Juy=420MPa
0 L L
0 10000 20000 30000 40000
AR &/ pe
(b) P9 LA o
30000 —
|
|
24000 }
z X
< 18000 f
=z
ﬁ 12000 } __ Ju=40MPa
R | B f2=60MPa
6000 feu=80MPa
77777 chlOOMPa
0 L L L
0 10000 20000 30000 40000
AR g/ pe
(c) Kz CoilE L omE
30000

24000 |
z :
< 18000 |

3 [

"
= 12000

6000 =0.15
***** a=0.20
0 L L L
0 10000 20000 30000 40000
AR &/ ue
(A) B A%
30000
24000
<
=< 18000 }
=
iz 12000 ¢ p=4%
....... P =6%
6000 =8%
77777 »=10%
O L L L
0 10000 20000 30000 40000
AR &/ e

() PAITCHLEM N
6 & LESHON N LN I 7 AN R e Tl AT
Ao 480 I A% I 42 5 )
Fig.6 The main factors effect on the load versus strain curves
of square CFST stub column with internal profiled steel
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