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Tab.1 Crtical loading of simply supported rectangular medium plates
bl b _b b b _b b
2D h 100 h 50 h=20 h=10 h 5 = 4
3.998 1 3.992 5 3.9535 3.8204 3. 367 3.0918
8 3.944 3 3.786 5 3.2637
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Study on buckling of simply supported rectangular medium plate
considering the transverse shearing deformation

HUANGHui—rongl'z, HAOJi—pingz, ZHANG Haixia’» GUOJia—yuan1

(1.College of Mechanical & Electrical Engineering, 2. College of Civil Engineering,
3. Taian Institute of Architectural Design Taian 271000, China)

Abstract Based on the theory of geometric equation physical equation and equilibrium equation of medium plate consid-
ered transverse shearing deformation, the displacement governing differential equation for the large-deflection bending of
medium plate is established concerning three independent variables including one middle surface displacement and two
middle surface angles of rotation. So the displacement governing differential equation for the small-deflection buckling of
medium plate is obtained. Furthermore, the equation could degenerate into the governing differential equation for the
buckling of thin plate, which demonstrates the validity and generality of the solving process. The displacement governing
the differential equation for the smallt-deflection buckling of medium plate is a sixth-order differential equation by applying
double trigonometric series as generalized coordinates. The characteristic equation for the smalkdeflection buckling of me-
dium plate is obtained through decoupling of two middle surface angles of rotation into middle surface deflection function.
Thus the critical load formula for the small-deflection buckling of simply supported rectangular medium plate is gained
through M ATLAB. Finally, the curves of critical load coefficient through the critical load formula by MAT LAB are ob-
tained. Generally, it’ s a simplified and convenient solving process, and the degenerative curve is in line with the classical
critical load curve of thin plate.

Key words: transverse shearing deformation; displacement governing dif ferential equation; smalldeflection buckling;

simp ly supported rectangular medium plates; double trigonometric series; critical load .

Biography: HUANG Hui-rong, Professor, Xi an 710055, P. R, China Tel: 0086-29-82202535, E-mail: 610113jiejie @163., com



