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Abstract: In order to study the influence of the initial stress of the inner and outer steel tubes on the
axial compression performance of the large hollow ratio tapered concrete-filled double skin steel tubular
(CFDST) members, the numerical model was established by ABAQUS finite element software. On the
basis of model verification, the whole process stress mechanism of the axial compression short column and
the long column was analyzed. The influence of the initial stress of the steel tube on the working
mechanism of CFDST member was studied, and the load-deformation curve of the member, the stress
distribution of each component and the development law of the contact stress between different
components were obtained. On this basis, the influence of hollow ratio, initial stress coefficient,
slenderness ratio, taper and diameter-thickness ratio of outer steel tube on the bearing capacity is
analyzed. The results show that the initial stress of the steel tube has little effect on the axial compression
bearing capacity of the short column, and the maximum decrease is about 5%. However, the bearing
capacity of long columns decreases significantly, and the influence of initial stress leads to the early yield
of steel tubes. The main parameters affecting the influence coefficient of bearing capacity are initial stress
coefficient, slenderness ratio and hollow ratio. The calculation method of bearing capacity of CFDST

column under axial compression is given.
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Fig.1 Finite element model
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Table 2 Parameters of specimens with initial

stress of steel tube

prNis DxixH/ N/ S Sy o/ 3Ok
Y5 mm kN MPa MPa MPa kK
CSP1-0  140x3.5x420 0.2 81 271 335 48.33
CSP2-0  140x3.5x420 0.4 162 271 335  48.33 3k
CMP1-0 140x3.5x700 0.2 80 271 335 44.80 [18]
CLP1-0 140x3.5x1400 0.2 76 271 335 45.00
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Fig.2 Comparison between the tested load-deformation

curves of the member and the numerical results

RN 2, N, SN R BT, N, I

HERENERELIIKHSH

Table 1 Parameters of CFDST specimens

W AMRE T MRS L RERE TR RRE B By 6/(%) v S/ S/ No/ Ny/ o 3CHK

H5  Dyxt,/mm d,Xt,/mm D;xt;/mm d;Xt;/mm mm MPa MPa MPa kN kN R
c2 350%3. 82 329%3. 82 231%2.92 210x2.92 1050 0.57 439.3  396.5 52.5 4942 4778 i
c3 350%3. 82 308x3. 82 231%2.92 189x2.92 1050 1.14 439.3  396.5 52.5 4569 4384 Eﬁfj]‘
c4 300%3. 82 282x3. 82 198x2. 92 180x2.92 900 0.57 439.3  396.5 52.5 4048 3758

CT-25  200x2.78 175%2.78 155x2. 78 130x2.78 1250 0.57 281 281 61.6 1200 1210 Sk

CT-30  200x2.78 170x2. 78 155x2.78 125x2.78 1500 0.57 281 281 61.6 1140 1156 [4]

TE:D,,D; 73 BIASN NBE T i AR d, , d; 2308 N LS AR e, , 0 23 B0RA BB BE IS H IR R 1, S 0 oh (N E
S RS EE 5 f,,, SR BE ST RBUR SR BE ;0 SR s N, SR ARSI R8T 5 N RSB T EAS 2 R O



2026 No. 10

SR TIN TN 55 < 25 R AR A N 7 1 B T Hh s e IR AN

TRBE AT R e 5 11

B3 AR

Fig.3 Comparison of failure mode

R TT N, =ef A, A, BOMRE T i 16
BUN=of (A, A BN s m A o %8
WA iﬁm%ﬁ,ﬁ% GB 50017—2017 { 5445 #4
WIHRAE) A THUE ; N omsh AN B3 0 A D, =
400mm, D, =305. 6mm, I AN EE 1 =1, = 9mm;
FEFRAER AL A =36, A4 R 3 600mm, |3
S B EARSY R d, =328mm , d, = 234mm ; Xt T
JEAE A = 12, BEAFAE O 1 200mm, b3 Ak | A4
AR d,=376mm ,d, =281. 6mm,

d

yen

4 BE#FEHREEENERELHE
Fig.4 Tapered CFDST section

2.2 MR- IR 2

R Hh 23 ¢ J2 40 A8 TR 5 AT for 2K - T il 28
mE 5 i, B 5a,5b aJ 5, % 8GRI 1)
S ATk 3] e K Aar BT P AN i R, (R
Jo7 7P ey 2 BTN i 3 5 TR O 4 D) 38 e 3 1 e Rk
T3 8 Iy o7 B B 3 A 0 (E ;5 TR A R ) (B =
0.5) JaMtE & S F A RE, X T ENEW
NIRRT, 1B Sh AT i 2R T i 4R 43 S AN
WINL TR Bt (OA) , 5 B Bt (AB) |, 98 1 i Ak Bt

(BC) MR # S1 FREBL(CD) ., WK 5¢,5d Al A1, %
FEAE IR F1 )5 A1 L P9 AR A8 TE 18 B A 7R 48 ) 1) %
7 ZECHH ff B B B A A SR B REAIR, X
AR A, B T R 7 A Bl e it
T, B AR AT i ey 2k-He B T R 4 s e B B (04,
IAVERT B (A, B,) FIZRE T FREBYEL(B,C,) »

10000 .
8000 | :
& 6000 i ----- J
% - Y
= 40001
& , T~
2000 ; e
O : 1 1 1 ]
5 10 15 20
R AL 4/mm
a AN RANEAIRL AT
10 000 - |
8 000
2
< 6000
@ 4000
2000
% 5 10 15 20
I ALEEA/mm
b FRANEWINL FT IR RE
8000,
6 000
<
= 4000
=
2000
0L '
20 40 60 80
B8 B u/mm
o AHERNEWIRL AT KA
8 000 R
----- SN
6 000 - - R
z B R
% 4000
=
2000
Oc 1 . I_- B -I— 1 J
0 20 40 60 80
M 17188 % w/mm

d FEME IR Bk
BS5 Hh=RENERRLDXGNTR-THHE

Fig.5 Load-deformation curves of CFDST specimens
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Fig. 17 Effect of slenderness ratio
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Fig. 19 Effect of outer steel tube diameter-thickness ratio
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