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Abstract; A numerical simulation of the local compressive mechanical properties and force mecha-
nism of concrete-filled steel tubular (CFST) columns with rounded ends was conducted using the
finite element software ABAQUS. The entire loading process, contact forces, and relevant parame-
ters of the specimens were analyzed. The results indicate that, within the same cross-section, the cir-
cular arc segment of the steel tube provides stronger confinement and experiences greater contact
forces compared to the straight segment. Moreover, the contact forces gradually decrease from the
end downwards along the column. When the local compressive area ratio increases from 1. 44 to 4,
9,and 16 ,the local compressive bearing capacity of the CEST columns with rounded ends decreases
by 33. 6% ,54.7% ,and 66. 1% ,respectively. As the yield strength of the steel tube increases from
235 MPa to 345,390, and 420 MPa,there is no significant change in the stiffness of the specimens,
but the local compressive bearing capacity increases by 33. 7% ,47. 3% ,and 56. 4% ,respectively.
When the compressive strength of the concrete cube increases from 30 MPa to 35,40,45, and
50 MPa,the stiffness of the specimens gradually increases,and the local compressive bearing capac-
ity improves by 2.2% ,4. 1% ,6.4% ,and 11.2% , respectively. As the steel ratio increases from

0.05 to 0. 1,0. 15,and 0. 2, the stiffness of the specimens increases, and the local compressive bear-
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ing capacity enhances by 57.7% ,114. 6% ,and 165. 3% ,respectively.

Key words: circular-ended concrete-filled steel tubular columns ;local compression performance ; fi-

nite element analysis;contact stress ; parametric analysis

B IR SE T RATRE K W58 LR
PESE i TAERESE 0 AT, 7EF RS h A5 22 B
F S ST JE B AR 1) O 5 IBASE 1o W2
TR ORI SO B A 1 3t B R, 2
(52t A T 5 I R Al LB/ N 3 32
R S RS BE  EAR 0, B XoHR 3B 1 A 24T
RECER A5 18] R 5 AT R Al SR, i
RATHY 12 T i 5 R B TR BE R AL,
BV BB TR BE L 2V R, ELBU A
Dy KRR AR B R AR5 R0

IR, 1593 122 19 7 TR 46 40 2 AR 5C 9 1056 AT
FEG B HTARXTR AT AG R4 0 3 T 609
R BE AT HEAT T AR, AT T R
b L 1 4 TR B R T A FR K 2T B9 52 15 Hou
S5O IR i I A AR B L AL HEAT T A R
IR T ARPEAS TR BB 25 WE 5T T O K
Ity b AR AR AR 249 SR AONE A R A A A 1 B o
SEREAET X 17 ARG BN TR AR AT T
b R A, A T AR R e Al B R DL B
Hy 3 SES RO I 25 1 2 VR RE R AR I S
HEEGRIEMNE R EE ik R A=, &
ST T S 1R A YR R b A S TR SO T BT
75 s Liu % F0 Patel™ R FI A BR T 7 v % [ 3t 7
B TRBE LA i D T T A PR REREAT WIS, A i T
RIS TR 3 AR AN X 12 A [ i
FEANAEIRBE LA FEAT T He il , 0B 1 i O
A AN XA AR 2 ) DLSE VE 52 0, T 7 A
BROCTT LS AR i i S HO P e il T 13 S
B TR I A Al s LB Al s AR BT T

AR ABAQUS A FROCE P35 15 S 2
TREE TR R AT VR T 1 32 T LRI TS,
IIHTAS SRR 52 TIPERERT R IR

1 BRTHSH

1.1 #BIAREE

520 s P2 40 P 1 B I B2 A, B 9B %o
REE L HABSRLI RGO,V BB IR EE L 2 1]
AR R T8N AT RN AR R8s, ks TR
DA SR F IR R A AT 45 KT
FrRBE L BB BIINBIN Sy — AR 5 R AN L

SEIRIAL, PRI ARG I SCHR 11 — 12 ] A TR BE
RIS - AR S R AR T AT A FROCIH R
52 s DXTRBE L RN ) — AR e R A

2)(:—)(:2’ x<l1
ELox (1)

By (X—1)2+x’x>1
= (2)
= (3)

B, =12.36 X1075(D/B)5][0425+<§—O.5>7] y
(ﬂ)OS -0.5 (4)
Asfy

At (3)

Koo AR IH— S5y SRR I — 4k
SR e MIREE T NAR D RAE A B A e
8, HAHRRN L5 ZR BT, S W LA R
R X TR EE - 2RO B BTk, B, =0. 12;A, N
A R A, S IREE - AR A A LA, R
TR - B (AT 588 B Rl O BT TSR B 5 f, R W
WA e IR B 5 & RTRBE + 20N R B e, M &,
I3 R B 2R TR - (N AE RN 2R TR e+
(U N AR | 43 3R Ky
£, =&, +800£"2 x10~° (6)
e, =(1300+12.5f) x10~° (7)
K e R WA 2 SCTRBE + 32 hr b ik
AE, RN 1 — Wi RE 6 R |, TRE 2 h AL AL dn
1 i, B o AU, 23 3R TR EE 1 5 g A
MEETERE, MIEIRTAL, MRk E] U, (IR
T ARBRAE) IHREE LN IR 05 G, W AERE , 5 25
¢k C20 F1 C40 FY TR EE + Wi 24 A8 73 5 40 N/m
1120 N/m;o, AiRsEE RN ), kU
o, =0.26 x (1.25£) % (8)
HEATA BRIT A BT, A4 SR FH A BH 2 J IR
B 1) IR IR N ) — ARG R KRN

ESSS’ 8SS8€
2
—aeg; +be, +c, e, <&, =¢g,
b e, <&, =¢
o, = y o el s e2 (9)
14+0.6 2% <
Sy |1 +0. ,Ep <E &,
8c3 _8c2

1.6f,,

E > Ey



76 . M

¥ I XK ¥ F Ik

Ko, NN ST 0, ANBA Y AS S E, AN
MR TPERC B s &, Ry SRR BRIV A2 5 £, by Ji IR BE
A5 e BSR4 s e, =0.8f,/E, , o E, N
TRHE + PR & HUH206 GPas e, =1.5¢,;¢, =
10e,,;&,, = 100, ;a.b 1 ¢ LR TC &N AL,
a=0.2f/(e, —&,)?,b =2ag, ;¢ =0.8f, +ag] -

be,,

O

o
U. U

E1 BRtZFRHRAEER

Fig.1 The tensile softening model of concrete
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Table 1 The proportion of longitudinal load sharing
among various components at different characteristic points.
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