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Structural Calculation of Rectangular Plates with Different Support
Conditions of Four Edges
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Abstract: For a rectangular thin plate with different support conditions of four edges, a double Fourier series
with additional terms was taken as the deflection function, and linear algebraic equations for solving the
undetermined coefficients were derived. A unified structural calculation formula was obtained for the plate with any
combination of simply supported, clamped, and free edges. The non—convergence of a series solution of bending
moment at a point where a concentrated load is applied was discussed. In addition, the aspect ratio problem that
needs to be achieved when simplifying a two—way plate is also discussed. The results show that the bending moment

at the point can be calculated through the finite difference method using the deflection value, where a differential
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step length of 10 mm was selected. A plate with two opposite edges supported and two other edges free, and a plate
with one edge clamped and the other three edges free, can be taken as a one—way plate. A plate with all four edges
supported can be treated as a one—way plate with two ends clamped, one end simply supported and the other end
clamped, or two ends simply supported if its aspect ratio reaches 2: 1, 2.5:1, or 4.5: 1, respectively. A plate with
three edges supported and the last edge free can be seen as a one—way plate with two ends clamped (and one end
simply supported and the other end clamped) , or two ends simply supported if its aspect ratio gets 1: 1 or 2: 1,
separately; this type of plate can also be simplified as a cantilevered one—way plate at an aspect ratio of no less than
6:1. A plate with two adjacent edges supported and the other two edges free can be taken as a cantilevered one—way
plate if its aspect ratio reaches 2: 1 when the two supported edges are all clamped, or if the aspect ratio reaches1.5: 1
when one edge is clamped and an adjacent edge is simply supported.

Key words: rectangular thin plate; structural analysis; support conditions; series solution; convergence ; one—

way plate
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Fig.1 A rectangular plate under loads
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TR BRI SRR hlhe R/
A4/ (KN-m)
mm mm B /mm  (kN-m)
ARG 20273 101.68 53.508 46.497  4.140 1
AP 20.075  100.05 51.731 45892 43026

5 EREHIEARNEETE
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BRI/ ATRAAR 225 2K, 5A Rt
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S A, AR S 4 mx4 m, J52 0.1 m, M 3P A 3
107 kPa, JAFA L 0.3, B2 i 25 kN, /E ] Tl

22K FH 2~20 mm K e 250 A O HE 22
Ay K 1A 35 BUE R 10 mm. SR % 2540 K 03t
BLE RGN TR 4. AT, WIRN 2 00w 22 50N,
Ul W FH 8 B 0342 v fip 800 FH A Ak 7 25 2 T
CIEFRiOR
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Tab.4 Comparison of computed results for a plate under a

concentrated load

B TSAE ARR i

Rt i D
i
o
REAIF 2 3t 1 o ;Ej ! i:?g 2756

6 X [EHR fE L 0 B ) AR 53 4

I AR SC 3 T 5 Ml 1A 45 R SOR SR
Bifi bl < B LG 9 A2 Ak, 3w A 55 5 ) Al (BRI ) P T Y
25t

WU AR 8 3 5 ] (A B 4 m, K30 7 ) A R
HR 4 5 be A A8 AT ek 28, AR JEE 0.1 ms MR SPE AR B
3x107 kPa, 28 5 32 %F LIRGAAR L O 5 75K 32 3l A7 Y247 far
7% 25 kPa.
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5% K 1% B R FE L, 4518 T3 5.
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Tab.5 Computed results of aspect ratio
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3 X 21 [ 57 1 4.75:1
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9 =ihfisz—i Ak Wi fj 2 s 50
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