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Abstract; Axial compression performance of circle hollow concrete-encased concrete-filled steel
tube (CHCCFST ) slender column finite element model is established, and the parameters of axial
compression behavior are studied, thus, it provides a design basis for the calculation of axial
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compression bearing capacity of such sections. Firstly, the accuracy of the FEM is tested and
verified by the experiments result; Secondly, FE result is used to analyze the load-deflection curves
of typical member. Four typical points were defined to analysis the working mechanism of
CHCCEST slender columns. The influence of different parameters on the axial compression
performance of members is analyzed. Finally, based on the the stability coefficient of slender
columns under axial compression , the calculation formula of CHCCFST slender column is derived.
The key parameters of axial compression performance are f,, and A respectively. The strength of
concrete increases from C40 to C60 and C80,the axial bearing capacity increases by 42.4% and
62. 8% respectively. Slender ratio decreases from 36 to 30 and 24, the axial bearing capacity
increases by 31. 5% and 44.4% respectively. The calculation results of the simplified formula are
in good agreement with the experimental results. The CHCCFST slender column has good axial
compression bearing capacity and stiffness, which can meet the needs of engineering.

Key words; CHCCFST slender column ;axial compression ;finite element analysis ; bearing capacity
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Fig.3 Compared deformation modes with test and FEM
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Table 1 Information and result of CHCCFST

Noo/kN

ETR= D x H/mm d x t/mm - Nyeen/ kN Nyrem” Nye
i (K Pt - -

ACI1-1 200 x 1 600 80 x2.78 1 585.27 1 613. 52 1622.41 1.023

AC1-2 200 x 1 600 80 x2.78 1 641.76 ' 1622.41 0.988
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Table 2 The FE information of the specimens

D x H/ S/ fy/

W S5 d/mm A
mm MPa MPa
0 — 200x180 80 36 40 345
-1 2001800 100 36 40 345
12 % aoxim0 120 3% 40 s
2-1 200x1500 80 30 40 345
222 ' a0x1200 80 24 40 345
3-1 2001800 80 36 60 345
3.2 Jo 200x1800 80 36 80 345
4-1 200x1800 80 36 40 390
4-2 T 200x1800 80 36 40 420

3.1 WEIME

AN HME T CHCCEST &4 KAL)
far g — FErP R R LR WNK 9 s, il
AT M AN SR R 80 mm MY =
100 mm 120 mm A, %77 N 1 1 163.8 kN
W3 1 286.3 kN1 378.7 kN, 4 53
10. 5% F118.5% ., ¥R 4R NI EE . 2 45 4h
e 80 mm, 100 mm ¥4 H01F] 120 mm, NI B
FH 1624.0 kKN /mm #4/%] 1 628. 0 kN/mm ,
1 645.0 KN/mm, 233340 0. 2% 1.3% . M
W BAAE ARl R AR 8 T 5 e 2 XoF
TS A

2000
1500 |
¥ 1000 | A

500 5

0 A ; 1I0 . }Irim 2IO 2I5 3IO
B9 NESMER P - A HE Ak
Fig.9 The effect of d on axial compression performance
3.2 Kéuk
AR AN N CHCCFST & & KAT (1 i
B - AP C R & A& 10 PR, Al



53 4]

AP [ b 2 A TR BE 1 B AT SR PERET IS 415

KA YK A L 36 820 3] 30 24 B b
JIN 1 163.8 kN ¥4 hm % 1 530.6 kN,
1 680. 6 KN, 43N 31.5 % F144.4% , ¥
PRI hE KIS . 24K 40 e i 36 U8 /0 #1) 30 .24
mF, Wl EE B 1 624.0 kN/mm 8¢ i F)
2 672.5 kKN/mm 5 022. 5 kN/mm, 43 5| 3 Jin
64.5% 209.2% . AI UL, 4 40 bl R 7 2
S AR TE

2000

1500 |& gmha

0 5 10 um};m 20 25 30
10 KATHEZ T ATk - A <k
Fig. 10 The effect of A on axial compression performance
3.3 RERIMERE
AREEE L3 T CHCCFST &4 KAk
(T 3 — A B RESC R B Zani&l 11 s

2000
1500 F 44
¥ 1000 [

500 Hf

0 ; 1‘0 . };im 2.0 2.5 3.0

B 11 R R R T AT - AR PR
Fig. 11
B R 28 7. 4R BE 1 PR R B

40 MPalt i % 60 MPa .80 MPa i}, %l /1 N
1 163. 8 kKN /%] 1 657.3 kN1 895. 1 kN,
Iy RIBE K 42. 4% F 62. 8% ., FIFRIEANIE . 24
Hy 40 MPa 341 % 60 MPa .80 MPa i, Wil J¥
1624.0 kN/mm 3§ Jin #] 1 772.1 kN/mm,

The effect of £, on axial compression performance

1 861.9 kKN/mm, 43 5 35 K T 9.1% . 14.6% .,
AT, TR 5 3 X i A 28 R A 5 g
Ho
3.4 WHMERREE

AR AE i R 55 B N CHCCFST & A
Mtk — A e B2 oG Rt & &l 12 s
R R E T Y B IR B 345 MPa 1
hn#] 390 MPa, 420 MPa i, % /1 N
1 163.8 kKNI AN%) 1 249. 2 kN .1 375.5 kN,
Iy IBER T 7.3% F118. 2% . FaPERIRANIE .59
#JE IR 58 B i 345MPa 34 i ] 390 MPa,
420 MPahs, WIEEH 1 624. 0 kN /mm /> 3|
1 543.9 kKN/mm .1 542.7 kKN/mm, %3 33/
4.9% \5.0% ., 1T UL, BXRA T AR i 5 o 5 Xl il
JE AR 176 RS K EE e, X6 I JC A S 5

2000 -

—0
—0—4-1

1500 -
z /e
£ 1000 [ £
= £

500 |]

0 g 1.0 Y }.rflm 2.0 2.5 3.0

B 12 BB B T X A — e 2k
Fig. 12 The effect of f, on axial compression performance
H1 LB A4S B0 R 38 S I B A
SEMARLEE T LA Y, X CHCCFST & & KA
b R AR T R E R B MU f,, A
d fyo s IR R 23 A TR BE & A AT W R
TR BV IMEKYICH A £, , KRS HOLF

R

4 HEAREIITE

¥ CHCCFST & & K AE A 4l AR 2 01 43
b S B9 4 (HST ) b =3 4 i TR Bk 1
(HRC) FE43 , a1 ] LAAS 2[5 v 25 40 4 TR
#E+ S A R R AR A

WG CINAT TR B+ B B AR A5 A R #



416 WHERKESMARBFR)

%38 %

) (CECS188:2019 ) Al IR E&E + 5 i1 #L
5Y (GBS0010—2010) 3% HST #K43%h /1
N, ik (1), HRC 3 r il f N, 3
KWK (2) , BHKAENHERE T N, L
K (3), BT RAERE&A KRR RS
FHESE REUE IE ARSI A R KA R
FHe WK3,

N, =f-A,. (1)
Nrc =.fcu.Ac +2fyz.Aa‘ (2)
N, =¢(N,+N,). (3)

R3 AFKEMFRE R BUE
Table 3 The values of ¢ with different length

L/mm @ L/mm [
1 800 0.973 1 500 0.993
1 600 0.987 1 200 1. 000
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Table 4 The caculated bearing capacity of test

specimens
N,./kN
zﬁ%‘ NUC/kN NUC/ Nue
AC1-1  1585.27 1698.71  1.072
1613.52
ACI2  1641.76 1698.71  1.035
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Fig. 13 The ratio of formula to test results(N,./N,,)
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Table 5 Results of parameter analysis example
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12 % ismess 12070 087
2-1 1530.641 1274342 0.833
2.2 " lesoses 1283325 0.764
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