22 55 2 W) T P Wi 2% Vol.22 No.2
20054 4 H ENGINEERING MECHANICS April 2005

XEHRS: 1000-4750(2005)02-0174-05

T E K _E3 M L) R AB AR BYJE AT A 5040

R, BT 2 RS

(1. PRI K2 AR TRE2ERe, PO 1t 6100005 2. WIEG RS K2 EAR TR B, WIrE WITE 411201)
0 OF ISR AR stk 2 SRR AR AR 8] S ¥ 5T N s 04 R B #AT 3T T A g, IR
25136 B A0 A3y F SRS R AU R (R AR AR 1) A, R 9 AL T S A R 1 et S, A PR B0 AR i R A A S
B %71 TR AN TR e AR R 3 M B AR B, SR T H AR AR R B A R 45 AR,
J7 TN TR L AN AR = J it o B U S S RIS AE W& R AT, ANARZ St 24 SR b B RN 24 TR S0 T 5 v
AN

KEER: W SRR M BZRem Ak ML ARG HRAE R
hESES: TB12; TU39S XHERFRIRE: A

BUCKLING BEHAVIOR OF ELASTICALLY CONSTRAINED
RECTANGULAR PLATE ON RIGID BASE

"MO Shi-xu'? , ZHONG Xin-gu’? , ZHAO Ren-da’

(1. Southwest Jiaotong University, Chengdu 610000, China; 2. Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: The buckling behavior of rectangular plate on rigid base is analyzed, of which the unloaded edges are
rotationally constrained elastically and the loaded edges are subject to uniform in-plane axial action. Ritz energy
method is used to establish an eigenvalue problem to determine the elastic buckling strength of the plate. Using
buckling deformation function that satisfies the restraint boundary condition of the plate, an explicit solution of
buckling coefficient is obtained. The local buckling strength of concrete filled steel box and the formula for
calculating constraint coefficient of the plate are presented. It is shown that the calculating values are in good

agreement with test results. The proposed treatment of the boundary condition is verified.
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Fig.1 Buckling model of elastically constrained rectangle

plate on rigid base
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Fig.2 Effect of constraint coefficient on rectangle plate

buckling coefficient
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Table I Comparison of calculation with test results of local

buckling strength for concrete filled steel box

i oy 0o | o i
b (mm) | ¢ (mm) | b/t 0 /0% | TR
1 (MPa) | (MPa) | (MPa)
LB1| 120 3 40 | 300 | 300 | 300 1.0
LB3| 150 3 50 | 300 | 300 | 300 1.0
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Fig.3 Effect of constraint on local buckling coefficient of

plates of concrete filled steel box
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