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FEM analysis on multi-cell CFST bifurcated columns

QIAO Qiyun, LIANG Xu, CAO Wanlin, WU Haipeng, YIN Fei, LI Xiangyu

(Key Laboratory of Urban Security and Disaster Engineering (Beijing University of Technology), Ministry of Education, Beijing 100124, China)

Abstract; To study the mechanical properties and design method of CFST columns with special-shaped cross-
section, based on the special-shaped multi-cell CFST bifurcated columns of a super-high building under
construction in Beijing, the FEM analysis on the seismic behavior of the special-shaped concrete-filled bifurcated
steel tube columns was carried out. The test parameters were the different constructional measures, different steel
and concrete grades. The results show that the developed FEM analysis method has adequate accuracy compared
with the test results. The seismic behavior of the columns increased with increasing the number of the cells, the
installation of the stiffener, L-type steel and steel tube. Increasing the number of the cavities has a better effect on
seismic behavior than the increasing thickness of the steel tube in the case of the same steel consumption. The
materials strength has a great influence on the seismic performance of the bifurcated column, and the strength
matching between the steel and concrete should be considered in seismic design.
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Fig.1 Details and dimensions of specimens ( mm)
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Tab.1 Design parameters of specimens

HrH Wir  mEHGE s R W
5 JEEE/mm v BRI % A
CFTC1-X 2 X 0335 8.09 13 ik
CFTC1-Y 2 Y 0335 8.09 13 JEfk
CFTC2-X 3 X 0.282 11.85 13 JEfk
CFTC2-Y 3 Y 0282 11.85 13 J&fk
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Tab.2 Parameters of concrete finite element models

Wik o) s Fy/f K Hitk 28
30 0.1 1.16 0.667 0.005
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Fig.3  Comparison of F-U curves
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Tab.3 Parameters of model design
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M1 2 0.3 8.70 13 stk Te AR
M2 3 0.3 8.70 7 st Te it
M3 2 0.3 8.70 13 JEfk IENELIE
M4 2 0.3 8.70 13 fsfas T M i A
M5 2 0.3 8.70 13 JEfR JohIm) A i AR A
< TG 1m) A 15
M6 2 0.3 8.70 13 JKik [yas

VL A AR A B

3.1.2  FITHY RIS MAK R o
Ry B AL S BRAR 0 I T AT KA AR
F S4R BT, WIS R FH U3 0E F i AR S S 45 1)
MrB A5 R EE R H] C3DSR BATT , WIAR R HI /S i 4
SRS R 53 AR AR 4R AE BRN B %
3.1.3 AR
1) AN[RIA s H Tt X A TR AT 2 PR R )
5 AIERIE F-U ik, nT LLE H, M6 M3,
M4 M5 M1 M2 7K 7K 28 IRk BEAIR. M2 M5 M1,
M4 J5 ARSI T R, Horp, M2 T R o I
IEH T E M2 R 7 e A 1, 8 4 1 4 it 45
55, GRS B T RO B T BB 3R 4 oK
PR BR A 2 SE. b PO IR, F, R
FRZRZ T ;A S 5 IR BT A B R PR 25, A,
Sk S50 R AR 2R G I8 P R AN S 5 oy B 1 R B
(=A/A)) Ji s Ry i AR A0 E

350
- ot e ——
300 | /+:A—A——A—A—
250 [ s — = ——
L /8__o—o\o§o~
z 200[
]
=~ 150[
ook ——Ml ——M2
- ——M3 ——M4
07 ——M5 —i—M6

0 5 10 15 20 25 30 35
U/mm
B 5 REMEEEETKFEEH-GI %
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Tab.4 Ultimate loads of models

i F /kN F./kN A /mm A,/mm m
M1 188.2 263.4 7.9 23.7 3.00
M2 180.8 247.5 6.3 20.8 3.30
M3 232.3 308.6 9.2 36.0 3.91
M4 202.4 286.2 7.5 24.3 3.24
M5 210.5 283.1 8.0 26.5 3.31
M6 248.1 330.0 9.5 37.0 3.89

M2 5 M1 AL, B BR AR BT FAR 7% , E 1A
10% , 7ESE FHBA 5T, 300 R 50 EU 3 in 4R 0 =
A B AT RO A 1 20 SOAE A B 7 1 . 43 A Al T LA
BRSNS 1) Y I EL , A% et 5 402 o AR 4T

M3 5 M1 A E, R BR AR R T 3 17% , S
=T 18% . FR B[] InSh Al i3, RE A A58 T
FEPERE , W NN ) nT A RO 28 A AR i, 3 AN AR
PR+ 0 20 R AE D, 3 R B 5 45 BE 1) hir 25
RE , I A RN TR R A AR

M4 M5 5 M1 A7 H, B BR AR 2807 43 5l 2 55 9% |
7% ,GEVEST D4R 5 8% 10%. 2 W 14 15 £ 4l A9 45 ik
—E R R R FIAEPE. M6 LE M1 A BR 38 4



5512 1

TrUe 2, 45  Z IR IR BE 123 XM 1~V A BROT 2 B 79 -

15 25% , H. M6 $i5 B 4 L REEE T M3 R M5 Z .

2) W SRS HT

6 ik i FRAR R 1 BN M Y Mises [ 77 2
Pl F AT 2, 224 3k 3 A B AR 48 7 B, 6 A AR A i
B 52 RN 32 47 A (i R 58 R 345 MPa) , H 3z
JFE Jeft I 90 T A K T 32 i IR S R e R X ek
JES AT 1) b SiE A1, 43 ST Ak Ji R X P 3 U4k 1) TR
PN [ 42 o ML 43 s A ek R 11 L s AEG T 21 35 4
B VLI PR AR PT LA E S4B il , M2 F T4
Ji /b SN R 1 TR A K M3 1) g Al 5 AR
BAAE TR il 0 FELAREE |, fE 2 ) Fol AU il i T s 2> 1 41
TS, 2 B A 1) B AR RE AE 28 B4 il M4 MS £
BRI e A PR B0 AR AR A AL ), 2 A i
£ BRI S RE NS A A5 R Ak ) R 2R R

W
-l B =
£ -
e am S
B oe=e
R e

pea P
b

[

(e) M5 (H)y M6
E6 AEMETNE Mises 1 =E
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Tab.5 Parameters of model design
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Tab.6  Ultimate loads of models

BRI F,/kN A A,/mm
H1 226.5 0.79 20.20
H2 286.1 1.00 25.25
H3 310.3 1.08 27.13
H4 328.5 1.15 28.17
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H6 300.8 1.01 27.69
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