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Abstract :In order to study the seismic performance of the wide-leg L-shaped CFST column( W-
LCFST column). ABAQUS was used to establish the finite element model considering the plastic
damage of concrete and ductile metal damage, on the basis of verifying the reasonableness and
accuracy of the model, comparison and analysis the effect on seismic performance of parameters
such as equal limb section, unequal limb section, axial compression ratio, steel thickness. The
results showed that height-width ratio of W-LCFST column with equal limb from 4. 0 to 5. 0, the
initial stiffness and peak positive load capacity increased by 16. 9% and 35. 0% respectively, The
height to width ratio of X-direction increasing from 4.0 to 5.0, the initial stiffness and peak
positive load capacity of column has increased by 15.3% and 31. 8% . When the height to width
ratio of Y-direction increased from 4. 0 to 5. 0, the initial stiffness and positive peak load capacity
increased by 9. 4% and 18. 0% respectively. The load carrying capacity and ductility has decreased
by 13.8% and 6. 8% respectively with axial compression ratio from 0.2 to 0. 6. Peak carrying
capacity and ductility increased by 25. 7% and 4. 9% respectively after steel thickness from 6mm
to 10 mm. The results of finite element simulation, experiment, and theoretical calculation are in
good matching degree with an error of within 10% , verified the accuracy of the bending moment
curvature calculation method. Increasing the equal limb section ratio, X-direction limb length and
steel thickness improve the bearing capacity ,initial stiffness and ductility of column.

Key words: W-CFST column; seismic performance; finite element analysis; moment-curvature
relationship
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Table 2 Parameters of the specimens
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Table 3 The comparison results of finite element model
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C-HT4.0 4.0 40 @10 0.2 6 7.37 384.0 58.0 -442.0 -56.0 26.6 -23.8 2.47
C-XHT4.0 4 4.5 @10 0.2 6 8.57 394.0 61.0 -461.0 -60.0 26.8 -24.0 2.43
C-YHT4.0 4.5 40 ®10 0.2 6 9.61 411.2  52.0 -478.2 -59.0 25.5 -22.7 2.56

C-HT4.5 4.5 45 @10 0.2 6 11.36 445.4 52.0 -517.1 -52.0 24.5 -20.4 2.34
C-YHTS. 0 4.5 50 ®10 0.2 6 19. 81 501.0 55.0 -612.1 -60.0 27.7 -24.7 2.31
C-XHTS. 0 50 45 @10 0.2 6 17. 44 578.0 47.6 -696.0 -50.0 24.1 -20.7 2.30

C-HT5.0 50 50 @10 0.2 6 18. 54 591.0 47.5 -713.3 -50.0 24.9 -20.7 2.30
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C-T8 45 45 @10 0.2 8 20. 20 545.9 61.7 -653.6 -60.4 27.7 -22.4 2.44
C-T10 4.5 45 @10 0.2 10 21.99 599.6 61.9 -710.1 -52.0 28.9 -21.8 2.46
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Fig. 19 The stress-strain distribution at peaking state

AT W fEL 3

¢, =&,/X,. (11)
AP ce, JPBAMF AN L 5 x,, 9 BT 32
JEIX R

WEMEARZS F , W-LCFST A:# 11 453043 %
J1n=X (12) ~ (16) i

C.=f.(b, -2t —2tp) (bp + X, -b.) +

2f. (b2 —4t.b, +41). (12)
Cl =2f,t,(3b, -2d -2t,) +f,t,(b, +
2x.y -2b.). (13)

Cho= 3(fy+ f)[20.(2d + b, ~21,) +

b,t,]. (14)
T, = 2f,t,(L-x, —x,). (15)
T, =(f, + f.) (2b,t, =216, = b1, +

Xpl,) - (16)

X CLFI Cly  CL o3 R A BT e i B X Sk

PR 5 B2 DX Sl AN A 1Y 32 s & 075 T2, 0 T2, 43 53
Shyak 38 Je R 5 DX 358 R ARG B 5 5 DX 3 A 1Y)
SRLE 1 5 x, RN I8 B BIR 5 R 1Y)
JE 5¢ 1 d 3 3 W AELIR 28T A AT A2 T X
SRR DRI 722 Ak IX Sl A R S

WA ELIRZS A, W-LCFST A f P e .

C+C,+C,=T,+T,+ N (17)

X rv A Bt EUREL 48K T 0 {25
M,= Cld, + CLd., + CLd,,+ T,d, +
T.,d,. (18)
KM, ISR d, F dl, dl, 5390 R
IR BB TR 4 X A9 32 A 1 B kb
F14) B R 3 30 e Ml i B2 A R i 88 R XY
ZIEA B AR ES  d ), RN d, 53 R
TR B et iR R PR SR P A X 32 i
JIE PRSI FE B

Bearz(11) ~ (18)  RITTHaE o, FI M,
4.3 RIRTIEMMZER

YR 3 7 5] 85 % W (E 7R ] ST A
FBWIRIRE B PR 255 M, =0.85 M,
2 B oty 3 B BIR 25 X 1 Py T 58, B

@, = &/ Xy (19)

AT SRR E 1y AR T8 B VR - A
IR S5, P 52 R X B AR AR R R AR
B x, =20
4.4 TIHE - MR HWIIE

A BRITEAUL BRI TH 5 St 25 2 10 %
Feani&l 20 frs ., H AT, =38 G BRRAIE A

800
A600 g .'.
? A
z
i""400 |
Jﬂm 200} - ﬁ%:
-
k- ﬁﬁtﬂgﬁ
0 0.01 0.02 0.03 0.04 0.05

1 3 /m™
B 20 1A BRI A — Al Al g Xt b

Fig.20 Comparison of moment-curvature curves

obtained from calculation, simulation and experiment



646 WHERKESMARBFR)

540 %

W) R AT S5 SRR 22 1E 10% LAY, 13 B
K Z A5 B i 7 W-LCEST A 2540 — il
R PR YA I e

5 45

(1) A BRI 550 25 R I A W) 7,
SR FH ZEPE 4 Ja 40 4 ORI 56 -+ 8 451 3
WA TG BRICAR 045 v B A

(2) 25 R # = 5 EL 3, B A2 R
DX TR RRAE G, A JR A A5 2 ol s A X
[ JE A 3, A6 T P S o, A AR 5% ] A
LR HIIE, R 3980705 4 Y 1] R 3G o, %o
TR I R ) 398 0 5% i A B 5 il EE 3 &
0.6 i AR AR A I LR T AR, 7 38 ) 1R
T R 5 BTN TR B WA i 7R 3 T SR
AU RIS,

(3) A PRITAEIL T3 Sk ge = 3 1y 45
RESFHEIRE T W) & B EAF R ETE
10% LA, S0 E 1 23 257 ) W-LCFST #E
B — {hR A B ERE

&% 3k

[1] XUMY,ZHOU T,CHEN Z H,et al. Experimental
study of slender LCFST columns connected by
steel linking plates [J]. Journal of
constructional steel ,2016,127 .231 —241.

[2] XIONG Q Q,CHEN Z H,KANG J F, et al.
Experimental and finite element study on
seismic performance of the LCFST-D columns
[J]. Journal of constructional steel,2017,137;
119 - 134.

[3] ZHANG W,LI G,XIONG Q Q,et al. Seismic
behavior of wide-limb special-shaped columns
composed of concrete-filled steel tubes [J].
Journal of constructional steel research, 2023,
205.:107 - 887.

[4] YANG Y L,WANG Y Y,FU F, et al. Static
behavior of T-shaped concrete-filled steel
tubular columns subjected to concentric and
eccentric compressive loads [J]. Thin-walled
structures ,2015,95(8) ;374 —388.

[5] YANG Y L, WANG Y Y, FU F. Effect of
reinforcement stiffeners on square concrete-
filled steel tubular columns subjected to axial
compressive load [ J]. Thin-walled structures,
2014,82(4) .132 - 144.

[6] ZUO ZL,CAI J,YANG C,et al. Eccentric load
behavior of L-shaped CFT steel tube columns
with binding bars [J]. Journal of constructional

[11]

[12]

[13]

[14]

[15]

steel research,2012,72.105 —118.

QI J,HU Y,WANG J ,et al. Behavior and strength of
headed stud shear connectors in ultra-high
performance concrete of composite bridges

[J]. Frontiers of structural and civil
engineering ,2019,13(5) ;1138 -49.

WANG X L,LIU Y Q,CHEN A R, etal.
Autotuning ensemble models for estimating shear
resistance of headed studs in concrete [J].
Journal of building engineering,2022,52;104470.
MASSONE L M, ALFARO J I. Displacement
and curvature estimation for the design of
reinforced concrete slender walls [J]. The
structural design of tall and special buildings,
2016,25(16) :823 - 841.

NIE X,DUAN L,ZHUANG L,et al. Experimental
and numerical study on steel-concrete
composite frames with engineered cementitious
composites [ J]. Engineering structures, 2022,
265:114 -489.

i N RIE I A B A & At e . A St
RIS AR . JGT 101—2015 [ ST. db5t.
FEH Tl A, 2015.

( Ministry of Housing and Urban-Rural
Construction of the People’s Republic of China.
Specification of testing methods for earthquake
resistant building: JGJ 101—2015 [S]. Beijing:
China Architecture & Building Press,2015. )
ZHANG W, XIONG Q Q,CHEN Z H,et al.
Analysis of a more ductile connection between
steel beams and concrete-filled tube columns
[J]. Structures and buildings, 2021, 176
114 - 130.

e N RIE A A3 B AL & A . TR B -
ZER 5T HLTE . GB50010—2010 [S]. db 5t
Hh SR Tl H R, 2010.

(Ministry of Housing and Urban-Rural Construction
of the People’s Republic of China. Code for
design of concrete structures : GB 50010—2010
[ S]. Beijing: China Architecture & Building
Press,2010. )

AR TR EE A5 - BLg ST M.

2 J. b Bk H A, 2007,

(HAN Linhai. Theory and practice of concrete-
filled steel tubular structures [M]. 2th ed.
Beijing : Science Press,2007. )

206 B, PH AR L, 2R 0%. P 1A CFRP 4

i I8 9 4 i T R ol R A S Ak
B HT L], Tk B SRR 2 2 4l ( SRR 2
%) ,2024,40(1) .1 -9.

(LI Guochang,XI Zhiyuan,LI Xiao. Analysis of
combined effect of high strength circular steel
tube and high strength concrete short columns
under axial compression with I-shaped CFRP
profiles [J]. Journal of Shenyang jianzhu

university (natural science) ,2024,40(1):1 -9.)
THOMSEN J H, WALLACE J. Displacement-
based design of slender reinforced concrete walls
experimental  verification [J]. Journal of
structure engineering ,2004,130(4) :618 - 630.

(DTS XL PO I T )



