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Abstract
In order to study the axial compressive behavior of circular concrete-filled steel tube columns with
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different confinement constructions and its confinement mechanism, the finite element software
ABAQUS was used to simulate the models with different confinement constructions of circular con-
crete-filled steel tube columns, including no restraint structure, longitudinal stiffener, square steel
tube, steel reinforcement cage, and shape steel. The study investigates the bearing capacity and duc-
tility performance under axial compressive load and analyzes the characteristics and differences of
the stress cloud maps among five models. The research results show that the addition of longitudi-
nal stiffener, square steel tube, steel reinforcement cage, and shape steel can improve the bearing
capacity, ductility and stiffness of short columns; however, the improvement in bearing capacity
and stiffness is more significant for the addition of square steel tube and shape steel; the improve-
ment in ductility is more significant for the addition of square steel tube.
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HTH T 5 WE G AR TN E TR B LA R A BRI A TR, 2 A B AT i 2 R A i 1 [
J& CFST iFE(CFST-0). W B EINEN TR CFST RFE(CFST-L). W E TN E I CFST ik
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FI C45 JREEL, E . B ISR Q345 MMk, ik A HPB400 495, EA% 8 mm; #iifHiKH
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Figure 1. Cross-section of models
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Table 1. Material parameters of steel

F 1. WEMRSH

WS f/MPa Ey/MPa Vs
Q345 345 2.06 x 10° 0.3
HRB400 400 2.00 x 10° 0.3
HPB300 300 2.10 x 10° 0.3

Table 2. Material parameters of concrete

2. RBIMEIEH

i 373 fa/MPa E/MPa Ve
C45 29.6 3.35 x 10 0.2

Table 3. Equivalent cross-sectional steel ratio of the CFST samples

%< 3. CFST #A M F#mNAA L

g o v smmm mw ome Donl ARRR MERE
CFST-0 8.51% 8.51% 8.51%
CFST-L 8.51% 0.88% 9.39% 9.39%
CFST-F 8.51% 2.57% 11.08% 11.08%
CFST-R 8.51% 0.64% 0.16% 9.31% 9.02% 0.29%
CFST-H 8.51% 2.28% 10.79% 10.79%

2.2, BITiRE

KHEEA SR A TR e ABAQUS #4544 5170 C3D8R % Uy iR #k 1, SR 5% 570 S4R FR AR
B INEIRI AN, KM R T T3D2 BN T . IR R0, 5% B0 A Sz 4 BT 43 il K1) 40 DU TR B
JEHINH AR BT
23. R AEEXR

H RN E VR AT s AR . TREE . AN =R AR TR A RS R ik B Y MR S A,
HRr  EAKY I 2K FEE GB50010-2010 [ 1217 58 H AR e - s 3 g - NAR S &, Yt H Ik s 31,
S B PR B O B 0.1, YRIEE - DU B PR B0 558 P 5 PR A A BR P s o B LU B 1.16, LR FAF-4R 58 —
A BERILAE N 0.6667, Filk RECN 0.0001. HRHR AR ) A R AR 2 2535 FH E AR SOOB MR A . T, YR
Ht g E.=3.35 x 104, JREE LA EL ve=0.2; BIACFAPERLE N 2.06 x 10° MPa, 4B A ELEL 0.3;
YA FREVERIEN 2.10 x 10° MPa, i 3B R4 2.10 x 105, WA ELEL 0.3,

24. EXERASBFRFH

HE TR EE PR B S AN A HLAE AR Rk ABAQUS HHHTHT — T (surface-to-surface)f i, b
T ) e fil oy “AEEEAl” (hard contact), FHIEIVIFIRA 17 BEBRAS YR ) 18] J) )AL 6, T 1H PEHE R A
N 0.6 5 CEEfR T, AN N 2 T A 32 F 1 (master surface), 1% B VR 5t 1+ 4132 1 K T (slave surface).
WM. WETWEEN “NWEXE” (embeded) ik AMZ Lo EE T
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Figure 2. Stress distributions of different types of models at peak point
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Figure 3. Stress distributions of different types of models at failure
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Figure 4. Load-displacement curves
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Table 4. Results of finite element analysis

F 4. BRTOFER

o WEE AR A5 JaE IR R PR
TR G u
Ap/mm Ny/KN Ay/mm NykN Av/mm NwkN

CFST-0 2.35 8691 1.94 7768 3.80 7387 1.96
CFST-L 2.40 9319 1.99 8369 5.18 7922 2.60
CFST-F 2.70 10429 2.00 9315 7.2 8865 3.6
CFST-R 2.70 9096 1.97 8110 6 7731 3.05
CFST-H 2.60 10184 2.01 9184 5.48 8656 2.73
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(3) 5 CFST-0 #tt, CFST-F MIUEAE &R S35 7 1738 kKN, KT WANE 1 B BT (4r x fi = 1606
kN)o X3 HH N B 7R R EE - B A R 2R, KRR T MR EEE T
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Figure 5. Method of determining yield point
5. BRR=IBERE

LI

3.05

273 ]

O L 1
CFST-0 CFST-L CFST-F CFST-R CFST-H
ENER TR
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Figure 7. Stiffness degeneration curves
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