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Local Elastic Buckling Analysis of Rectangular Concrete-filled
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Abstract: The buckling modes of rectangular plates under non-uniform compression were
described by using different characteristic functions, and the trigonometric series as buckling
function to simulate the surface of the unilateral constraints under non-uniform compression load
were solved, which rectangular plate buckling mode was asymmetric. The buckling governing
equations by Galerkin method were built, then the effect of local elastic buckling under non-
uniform load on rectangular concrete-filled steel tube (CFST) was analyzed. The results show
that the steel tube buckling coefficient increases with non-uniform loading gradient ¢, uniform
bending (¢=2) plate under elastic buckling load characteristic value is about 6 times than axial
compression. The limit values of width-thickness ratio of steel increase with non-uniform loading
gradient ¢. The buckling coefficient of fixed constraint plate with unloaded edges under non-
uniform load is greater than that of simply supported plate.
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Fig.1 Buckling Models of Rectangular Concrete-filled
Steel Tube Wall Under Non-uniform Load
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Fig.2 Buckling Coefficients of Fixed Constraint Plate with
Unloaded Edges Subjected to Pure Bending

25 T JG AR TN 1) 249 SRR L AR i 2 £ ST B4 b
FHCR 5 A B 2 S AR AR L H I S
i ZRE ko B R 4002545 o RVRE Hy 000 1) 249 5 1 77
TE s B o 75 16 Jeth 96 ) AR Xk 3 m L 9 HOR

F1 EMBHEZARBESRY
Tab.1 Buckling Coefficients of Fixed Constraint Plate with Unloaded Edges
8 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.2 1.4
Jo A i 24y L1 9. 4(m=1) | 7.7 7.1 7.0 7.3 7.8 7.7(m=2)
a0 A i [y 24 o 28.0(m=1) 19.4 14.9 12.5 11.2 10.5 10. 3 10. 8 12.1
T yse) | 17.7Gn=1) | 14.7 | 13.7 13.6 14.3 | 15.4 | 14.7(m=2) 13.7 13.7
a! A [y 24 o 47.5(m=1) 34.7 27.7 23.7 21.4 20.3 20.1 21.1 23.6(m=2)
J6 i g 24 H 13 40.7C(m=1) | 39.7 41.8 | 43.00m=2) | 40.7 40. 0 39.7 40.7(m=3) 39.7
a=? A i i) 24 o 81.2(m=1) 67.4 61.3 59.3 59.8 62.2 66. 1 61.3(m=2) 59.3
x2 EMBAEZARBHIENRY
Tab.2 Buckling Coefficients of Simply Supported Plate with Unloaded Edges
8 0. 40 0.50 0. 60 0.67 0.75 0. 80 0. 90 1.00 1.50
Ty gty | 12.24Gn=1) | 9.19 7.60 6.96 6.45 6.25 6.02 5.96 6.45(m=2)
o A1 00 15) 249 3R 37.38(m=1) | 25.77 19.30 16. 47 13.96 12.83 11. 14 10. 00 8.15
pRTHESE 15.15(m=1) 11.62 9.74 8.98 8.37 8.13 7.87 7.81 8.37(m=2)
a=! A i [y 24 o 43.16(m=1) 30.62 23.53 20. 36 17.52 16. 21 14. 24 12. 88 10. 69
T 2 | 29.10Gn=1) | 25.53 24.12 23.88 24.11 24.47 25.57 | 25.53(m=2) 24.11
a=? A iy 24 o 64.97(m=1) 50. 45 42. 60 39.33 36.63 35.54 34. 20 33.72 38.56
AEhn A [ SR AR AR 52 2B R (= 2) I 80y
Gl A YA Hy TT 0 ) 29 AR 1.0 5 I 2 A 1) £y 70¢ \/&/\_,W
W 1.5, 60t
X a=2 2005 H B B O I 9 Csof maE L LLE
B YAk LA 3. &l 3 A] DL, Al Nk 7 S AR wf N .
F18 Jet 17 28R A (L B S/ T I S 2 R O b 305 \.1" “é""“é"““.‘ """ P
i B femin = 33. 7 R [ SR AR 5700 . [RBS i « b
1) 2 P Y S5 B2 5 AR O K, 0= 5 B3 aEiEATaMETARRNERRLD %
HT'T: B= 1.02 Hﬂ‘ﬁﬁ%d\@ E # i& ° %’[ B>1- 5 Hj' ’ Fig.3 Buckling Coefficient Distributions of Unilateral
JE MR « i kA 2 e, I B E K T b Constraint Plate Subjected to Pure Bending
FRY 4 DR o S5 30 S T . =5 5 B T i AR KR & BRES TR AL B, C Z AR 86 29 A
FAIE T B/ FAE R o DRGS0 LEOOS T Y fF 200 SIS B0 i OB B Y 52 L A (] % F T Y R EOBC(E A0
S M ALAE BB /INIE AT 280 R R AR AR = T L & 3 PR,

KA1 W R O e it R R B SE L B
(1728 1k il 4 T AR eR BOE s

r=AR +B/g+C
A :ALB,C ¥ REL

(10)

2 BEbE AR

445 53 50 g AR T 28 i [ SR ST 9 il AR
Bk BEAI ) fi BASE o 90T . W& 4.5 W]



% 44 ) KA. Y S RS R L B R Rt AT 5
£3 EMEEARRMNGLEEHNITERS Uy A KA 1 R EE R, TV« I E SR .

Tab.3 Calculation Coefficients of Longitudinal Single-wave

Buckling for Unilateral Constraint Plate
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Fig. 4 Buckling Coefficient Distributions of Fixed

Constraint Plate with Unloaded Edges
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Fig.5 Buckling Coefficient Distributions of Simply
Supported Plate with Unloaded Edges
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Constraint Plate with Unloaded Edges
PRI AR A o A i R WL I 8. i ] 8l LA
H s I 5 2R e, B AN 3 20 ) 2B o £ ER
PEIE T AR 0<Za<T1 VI P - Il 5% i 1T 2% 0 19 5 3 A
X BS503R B i R RO L 2R T
LAE S 7E 1<a<<2 JE N » ko, TUH 5 57 FEAR AFL HE B
O EWEO SR T 5 A
H1 REE A Y i i A 23— e T 45 2 i 5
it g o R
_k ©E
12—, (b/1)"
R A AR A R 28 0 A5 3 58 0 A PR S B S
B A TR O A R AR ol R R AR AR R A E
B TR BE A PF A AR AR RO R D ) R L
AR ) S T b B A /N IR R S
B fy<<oe o Hili S i B2 7 42 X ADACA R R,

(1D

Ocr

(©) «=2.0
7 FEMBDEXARME BB E RS
Fig.7 Typical Buckling Modes of Simply
Supported Plate with Unloaded Edges
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