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Abstract: To address the issues of existing special-shaped concrete-filled steel tubular columns and thin-walled concrete-filled
steel tubular columns in civil buildings, a novel spliced corrugated steel plate-concrete composite special-shaped
column was proposed. Five composite column specimens were designed for axial compression tests to study the
effects of slenderness ratio and steel ratio on their axial compressive behavior. The tests showed that the composite
short columns primarily exhibited concrete shear failure, and the corrugated steel plates of the medium-long columns
were susceptible to local buckling. A The axial compressive capacity decreased significantly with the slenderness
ratio, whereas the ultimate axial compressive capacity increased steadily with the steel ratio. A finite element model

of the composite column was established and validated using ABAQUS, followed by a parametric analysis. The
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numerical results indicated that increasing the outer corrugated steel plate thickness improved the axial compressive

stability capacity but reduced ductility. When the trough width was 330 mm, the steel plates provided significantly

enhanced confinement to the concrete as the plate thickness increased. When the trough width was less than 330 mm,

the plate thickness had little effect on concrete confinement. Also, at a trough width of 330 mm, the axial

compressive stability capacity decreased more rapidly as the slenderness ratio increased. Based on the test and

numerical results, a calculation formula for axial compressive stability capacity was derived. The calculated results

agreed well with the test and numerical results, validating the rationality and accuracy of the formula and providing

theoretical support for the practical application of this composite special-shaped column.
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stability capacity ; numerical analysis

TERE SR LS A0 vh 38 308 A A AT ROST O T 4 MRS A A
2 H I TR R ) 8 A A LI R s ) R
WA RS LSS RR TR PSR Z N, W
IR SR AL Bl 5 A R R R A D ) R B T A
] ) FH ) T Bt 92 I Kl e i S A S 1 R
i, B R Z TR

UL AR, AR 22 2 3 BT XA [R) 4 1 0 200 4 7 TR B
SIHTFIE T RIVKR DI . KU —Fh 2 s
AR BE 5 R AL %M 3 n] 1 BR 3 ad T JE A B #
oK B8 S I SR DN A TR L A AR A R A 2
FIPEBE R 5O 5 X 6 AR T L TF R A 3 56 BF 58
S B, AWAE B A DX O TR B b 2 SRR B 2% A
R BE+ 5 K A TR R s B R A SR W 5T
R WG E AR RAT B SR A, HOR R 5 SE PR AT A
BB KR T ok RS 0 O A5 g S A i
FE R, BE N 1 Xk A9 A8 SR B b AR R T B TR AT
B T A7 200 A 2 9 A7 Je 0 Je o 5 A R AR T R R
AN 5 U I A A5 12 A A 20 241 5 U A TR 5
SIEHE ;R AT R T T A IR BE R AL T R
Je i 56 9F 5, a6 4 2R 2 - e A K LR 3 5 i 1l 3R
HyF L AR LR R B AR T 5 2 kb R O
O3 6B IR B b A R R R T AR GEAE TR AR B
DA K 55 0 7 1) 49 G e R 2R Y IR . (AL B A F 5 A
0 3l 5 A Rl R U RN L 7 R AR R 2 SR P
AT

T BE J7 B0 A R BB AT SR A R U R i A B A AR
W Z B E N SMEE T ARSI T 32
AR REL IR 97 B 5 A7 TR R - A Al T U, A B BE AR I
1 5 et 5 2 T S A O YR B 2 RO XA
T S R A9 A TR B il P A R R O B A S R
S ARSI DL Gy V0 RE R TR - A R 2 S A
S BIF 580 G TF i g BF 5T, 45 SR 3 W [ 99 4 % 1R o -
2y SRR F 7 A IR BE 0 2 SRR R S
CFRP (i £F 2 38 98 52 5 M4 RL) 9 R R 2 S 42 TH A FR

spliced corrugated steel plate-concrete composite column; axial compressive test; slenderness ratio; axial compressive

F AR P A A B A 5 R AR R A R R 2 SR
J7 B AE TR B A 1 A WD - 5 DN A T LA T
PR3 PR 5 R B, L% R T 28CR B TR 5 - 56 38 i g i
559 5 S I I 4 0 ORe FH VA 2 R O A T AR U
PREEIE B L IE #A S R4, T T ok a S 08 A A TR B A
B #6155 ) 428 7R 28 B AN 2 W

FIHIE AT 5 09 5 0 A0 A8 TR 5 A L o B A A YR o5
M, RZAFTER AR Z IR AR N R it T TP &
% TR R R U IR 22 A IR ) 249 2 1 A R AR
JEIR U BTN o BT SRR ] PN AR P L
KA T8 B S 28 6] o A SCAE & 8 A ifi A1 Wi
&M B DE A, B RO R0 D I A AR IR B A S S P
2R 2 SR JH T PR T AL A A, 7 e o7 5 e 5 R
T8 BF 3 4, AT s I R SRR SR IR BE o ARFEBOE AR
R T A TR SR A R A, R ROk B A A, O S B TR
LB 2 Z R 12 X (B 1) i /2 A [ SR 285 40 i B
SR A SR FH MR AR X Bif 2 T, i T T A, AT S B R

e i, 207 A AR R4 .
R
Bl1 xPfREmR-BRELAA T LEAEET

Fig. 1 Cross section of spliced corrugated steel plate-

concrete composite T, L shaped columns
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Table 1 Basic design parameters of specimens

AMHS L/mm ¢/mm f./MPa f/MPa 2 @
DPZ-1 780 2 297 13.0  3.57%
DPZ-2 1040 2 297 17.3  3.57%
DPZ-3 1300 2 35.2 297 21.7 3.57%
DPZ-4 1560 2 297 26.0 3.57%
DPZ-5 780 3 337 12.9 5.35%
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Table 2 Mechanical properties of corrugated steel plate

BT R F AR TR W T AN AT AR JE IR 5 B MR A% JE PR PEE A2
{/mm l,;/mm /,/MPa f./MPa E./GPa v

2 1.98 297 434 205 0.299

3 2.98 337 415 208 0.287

IR o IR ML b v I E R B S, R UEEKR B0 5L
faf I 0o X v o B D A A RS T, T R
NG o FERA 12 B R A A AH 08 7 HE R AR Hp [a] i)
A5 e B A PR s A SRR ) R ) AR s iR R R
BALAE P A7 DXl 0 A B R 1) Gh i) AR R o AR A
it A 8 W 4L DPZ-1 R i) ) 5 3 728 F i 44 550
S L/M/RECF-S/H, LACZRE 220 X B8, M AR 3 i) % 4%
D, RACER A7 DX 5, B A0SR AN 2 R AR v HE R, S
PR ) 07 A% F HAR b o) B A J

*3 RBELIERALL

Table 3 Concrete mix proportion

KEW B E/% K/kg  Kik/kg A/kg BB /kg
0.57 0.36 205 360 661 1174
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Fig.4 Schematic diagram of test setup and

measurement point arrangement
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Fig. 11 Comparison of load-displacement curves between test and finite element simulation
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Fig. 12 Comparison of failure modes between test and finite element simulation
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Table 4 Comparison results of axial compressive ultimate bearing capacity of specimens
AR5 @ N, ./kN N, /kN N, ./kN Nuo/Ny. N, i/N,.
DPZ-1 0.950 2 068 2 050 2048.4 1.009 1.001
DPZ-2 0.922 1770 1872 1 988.0 0.890 1.062
DPZ-3 0.894 1675 1831 1927.6 0.869 1.052
DPZ-4 0.870 1928 1815 1875.9 1.062 0.968
DPZ-5 0.981 2742 2430 2462.5 1.113 0.987
FHA — — — — 0.989 1.014

E e AR K LA R0 TR A, FIN G dh EALE R AN, AR AR IR AR AR A N, KA R B SR TR AR

N, A4 X (12)# F e mRARE A .

3500

1500 2000 2500 3000 3500
HEHMEN, /KN

B 18 MMRAFANEMESIHTHEELR

Fig. 18 Comparison of ultimate bearing capacity
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between simulated and calculated results
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