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Axial Compression Mechanism of Round-ended Concrete-filled Steel
Tubular Stub Short Columns with Binding Bars

REN Zhi-gang, LIU Chuang, WANG Dan-dan, WEI Wei
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, Hubei, China)

Abstract; Aiming at the problem that the mechanical behavior of round-ended concrete-filled steel
tube (RCFST) was more complicated than that of other section concrete-filled steel tube, the
section of round-ended concrete-filled steel tubular stub short column was divided into strong and
weak constrained part, and the section of RCFST column was divided into rectangular and semi-
circular sections. And a new constitutive equation of RCFST column was proposed by using
different amendments of concrete constitutive relation. Finally, the recommended formula for the
axial compressive bearing capacity of RCFST column was put forward, and the rationality of the
formula was verified. The finite element software was used to analyze 57 model components
finely. The parameters were studied by changing the diameter of binding bar, concrete strength,
distance between binding bars, steel content of section, height-width ratio, etc. The results
show that with the increase of steel content of section, diameter of binding bar and density of
binding bar, the bearing capacity and ductility of members are improved. Increasing the strength
of concrete can improve the bearing capacity of members, but it will lead to a reduction in
ductility. When the strength of concrete exceeds 80 MPa, the calculation results are safe and can

effectively predict the bearing capacity of members.
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Fig.1 Cross Section of RCFST
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Fig. 2 Effective Concrete Confinement Zone in

Central Rectangular Area

L
A B

Bofo b

I H :
smw 7 e;, &g 3% &, &
fn

B3 hEBERXIERE LN -MIT %
Fig.3 Stress-strain Curve of Concrete in

Central Rectangular Area

(it iey 0 B R HIREE LIV M e, =0. 00556, K
C rUARBE £ A 8 B e, =0. 015560, D s
TRBE VA8 L 0. 035 B S SR AZ 0 TR BE - 7 29 3R
1 W R 107 728 J5 00 B BB 25 AL 1 B 8 s e TR
5 - B W A, — B AE 0. 002~0. 003 [ » 2k
TR BE A O P 9 R L TR O b O U T 5l R A
28~82 MPa Z [] . R L M4 (L 0 J7 U0 5 5 /o Ay
T B - Bl O PRSI IR S = 0. 8 f o f TR BE LU AE
PRYUE R 5 fo AR BE L AP 38 s e MR BE -
I8 B YU AL 58 JEE R L BR) R AL 5 e, 0 TR IBE b B BT AR
FRNZAZ) L 29 OA BER ] Mander BYHETEA 2 B

6= fod S/ (A—1+59) (D
Eor Eer

/1=E(./(E(.—§) (2)

E.=3 320 /f. +6 900 (3)

f+<28 MPa

fu—28

S 000 28 MPa<(f,<82 MPa (4)

Jo‘ooz
e, =<0.002-+
10. 003 /.. >82 MPa
BN L N /1| SR R IR 8 e || N D A I 1 DA S O
SRR B A B B AR

0 2 RO 1 B - AR il 26 /) ABL BC i
CD Btil Liang™ $2& H L 16 % S8 29 50 Fr 4T %5 4% 00 1 Bk
R ES R s A SR NG SR & 8 ol 2 B e =

BE T 29 AR B DT A5 B35S T 29 o A Y 1R
v 2 B9 45 TR B v R AR R IXTR BE AR R G R
=L Hp

fo e e e
J ey =) (for—Pur fer)

€p T EB

0. = fﬂf o e <e. ey (5)

Bcr f’cr € >€cp
S5GSCHRLTT ], [12 D0 2 7 FF 4 8 40 A TR
HE R HLELFEAT BT L 15

1.0 <24

VIFE/TF2E2. 5=

Bu= , (6)
D
24<7<48
0.5 ?—>48
Adfy
= D)
g A("ka
nl,Al\fly

B Dbty (8

Al AR AR TR T AR 5 A D VR R A T T
Blse e IR s & 9 B0 B9 200 R 500 ¢ D AT
(4 29 TR 2R B s, O TR ERAETE IXAE L) b, XA B 7
FEAREC Ay Sy AR AT A 46 T 18 A 5 1, O 29 SR
P JeE 2 5 38 5 i B9 1) JeE T 5 38 5 f o M TR BE
B O B0 PR 5 R A T EL

H A% U TR 35 b A2 7 9 R g -0 72 O AR il 2 (]
3) AT LA . AR 5 - 32 1) i B B TR 5k 1V ) B
A IS ) 3 T e P 38 3k e (L RN g I YR R
A PR N T T UG S R 0 B 0. TR BE - 4T
PLBRE R 0.6 o/ fo s PLRIML BRI ZE €, =10e.,

(2RI X IR BE A 5 R

152 S Y2 99 7 9 05 - 44 i > TR FEZ T e 5 4 ) 52
JrHLE G (5 B0 TR R AR L SCRRC LSS T R 4N
EIRBE LN -R A (e ) K FR L B

JZ_Z‘_IZ <1
y= x 9)
Iﬁou—l)vfr =l
xzei’yzai (10)
0 0
O'U:f; (11)
g0 —e. 1800&"2X10°° (12)
e.=(1300+12.5/.)X10°° (13)

‘8(>:<2. 36><10f5)(h257(£f0.5)7 f;OAé X 0.5 (14)



42 AEHAFE TRFIR

2019 5

A f,
= —a b (15)
P ieo vo0 4390 A B JE X VR B - 06 T 7228 T {1
F15 B0 SRR BE A 0 - AR il 4R B B 5 2 R0
FHOH I 72 5 50 Ay (BB A8 T 2 SN R 5 =2
1.2 & A

A PR TTASE AL o (8 RLAT AR A A G 2R AR R T 4
Jia) SO PR ASE Y L RS 9 B SR L Q400 i - 78 O 2R
i 2 R F SCHRLS I v % B — R B A AL (] 4D,
WS fu AR AR ) L 6 AR IR iR R R A PR 5 E
€.=0.8f,/E seqs =1.5e. 60, =10, »es =100e,, ,

o
o —— d e
e
Al

a;i
0 & &, & g €

4 SRR S1- 2 2k

Fig. 4 Stress-strain Curve of Steel
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Fig. 12 Axial and Transverse Stress-strain Curves at Different Critical Points
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Tab.1 Specimen Parameters of RCFST Finite Element Model
, , o , fa=40 MPa fa=60 MPa S =80 MPa
B /mm|D /mm| t/mm | B /D | a,/mm | by/mm | di/mm « 12 -

K25 | Nue /KN A9 45 455 | Nue /KN K4 1255 | Nue / kN
400 200 4 2 0.058 295 C1 3 989 C20 4 944 C39 5 895
400 200 4 2 2 75 8 0.058 295 | 0.045 45 C2 4 290 C21 5 200 C40 6 131
400 200 4 2 2 100 8 0.058 295 | 0.062 50 C3 4 240 C22 5182 C41 6 122
400 200 4 2 2 150 8 0.058 295 | 0. 200 00 C4 4156 C23 5 082 C42 6013
400 200 4 2 1 100 14 0.058 295 | 0.090 90 °5 4272 C24 5174 C43 6110
400 200 4 2 2 100 10 0.058 295 | 0. 125 00 C6 4595 C25 5 506 C44 6 360
400 200 4 2 3 100 8 0.058 295 | 0.030 30 C7 4643 C26 5 288 C45 6 222
600 200 4 3 0.051 726 C8 5694 C27 7 190 C46 8729
600 200 4 3 1 100 8 0.051 726 | 0.090 90 C9 5802 C28 7 304 C47 8 813
600 200 4 3 2 100 8 0.051 726 | 0. 045 45 C10 5 889 C29 7 414 C48 8 949
600 200 4 3 2 100 10 0.051 726 | 0. 045 45 Cl11 5982 C30 7 482 C49 8 987
600 200 4 3 2 100 12 0.051 726 | 0. 045 45 Cl2 6 139 C31 7 626 C50 9130
600 200 4 3 3 100 8 0.051 726 | 0.030 30 C13 6 058 C32 7 568 C51 9072
600 200 6 3 2 100 8 0.077 927 | 0. 045 45 Cl4 6 998 C33 8 605 C52 10 048
600 200 8 3 2 100 8 0.104 353 | 0.045 45 C15 8 528 C34 9 666 C53 11 297
800 200 4 4 0.048 628 C16 7 355 C35 9 506 C54 11 604
800 200 4 4 1 100 8 0.048 628 | 0. 090 90 C17 7578 C36 9 696 C55 11 795
800 200 4 4 2 100 8 0.048 628 | 0.045 45 C18 7712 C37 9 830 C56 11 937
800 200 4 4 3 100 8 0.048 628 | 0.030 30 C19 7 659 C38 9725 C57 11 829
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Tab.2 Calculation Results of Bearing Capacities
WS | Nu/kN No/kN | Nu/N. || 445 | Nuw/kN | No/kN | No/N, | #4495 | Nw/kN | N./kN | N./N,
C1 3989 4 370 1. 095 C20 4 944 5185 1. 049 C39 5 895 6 000 1.018
Cc2 4 290 4432 1.033 C21 5 200 5236 1.007 C40 6 131 6 046 0. 986
C3 4 240 4 416 1.042 C22 5182 5224 1.008 C41 6122 6 035 0. 986
C4 4 156 4 401 1. 059 C23 5082 5211 1.025 C42 6013 6023 1.002
C5 4272 1441 1. 039 C24 5174 5 244 1.014 C43 6 110 6 053 0.991
C6 4595 4442 0.967 C25 5506 5 245 0.953 C44 6 360 6 054 0.952
C7 4643 4 439 0.956 C26 5 288 5 243 0.991 C45 6 222 6 052 0.973
C8 5694 6 082 1. 068 Cc27 7 190 7493 1.042 C46 8 729 8 705 0.997
C9 5 802 6 203 1. 069 C28 7 304 7512 1.028 C47 8 813 8 721 0. 990
C10 5 889 6 325 1.074 C29 7414 7530 1.016 C48 8 949 8 738 0.976
Cl11 5982 6 350 1.061 C30 7 482 7 550 1. 009 C49 8 987 8 756 0.974
Cl12 6 139 6 379 1. 039 C31 7 626 7575 0.993 C50 9130 8 779 0.962
C13 6 058 6 347 1. 048 C32 7 568 7 548 0. 997 C51 9072 8 754 0. 965
Cl4 6 998 7 245 1.035 C33 8 605 9 446 1.098 C52 10 048 10 652 1. 060
C15 8 528 9 034 1. 059 C34 9 666 10 032 1. 037 C53 11 297 12 036 1. 065
C16 7 355 7 934 1.079 C35 9 506 9 742 1. 025 C54 11 604 11 350 0.978
C17 7578 8 155 1.076 C36 9 696 9 760 1.007 C55 11 795 11 366 0.964
C18 7712 8 176 1. 060 C37 9 830 9 777 0.995 C56 11 937 11 382 0.953
C19 7 659 8 197 1.070 C38 9725 9 795 1.007 C57 11 829 11 398 0. 964
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