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Fig.1(a) A bending rectangular plate with 2 Fig.1(b) A bending rectangular plate with 2
fixed adjacent edges, 2 free adjacent fixed adjacent edges, 2 free adjacent
edges and a free corner point edges and a free corner point,

under a concentrated load under a set of forces
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Fig.1(¢) A bending rectangular plate with 2 Fig.1(d) A bending rectangular plate with 4

simply supported adjacent edges, 2 free simply supported edges under

adjacent edges and a free corner point, a concentrated load

under a set of forces
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Fig.2 A bending rectangular plate with 2 fixed adjacent edges, 2 free adjacent edges

and a free corner point under uniformly distributed load
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Fig.4 A bending rectangular plate with 2 fixed adjacent edges, 2 free adjacent edges

and a free corner point under a unit concentrated load
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Fig.5 The a ctual system of bending rectangular plates
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edges and a free corner point under

uniformly distributed load
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Table 1 Distribution of deflection along free edge y = a(qa*/D)
x/a 0 0.25 0.50 0.75 1.00
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®2 y = 0 BELMERM (- ga)

Table 2 Distribution of bending moment along fixed edge y = 0( — ga®)

x/a 0 0.2 0.4 0.6 0.8
M. 0 0.034 719 0.091 020 0.163 290 0.234 000
x/a 0.9 0.95 0.975

M, 0.293 230 0.327 060 0.323 470
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Corrected Reciprocal Theorem of Works for
Bending Thin Plates and Its Application

FU Bao-lian
( College of Architectural Engineering and Mechanics, Yanshan University,
Qinhuangdao, Hebei 066004, P.R.China)

Abstract: It was discovered that the 2 main premises in the proposition of Betti’ s reciprocal
theorem of works for bending thin plates, ‘1 bending thin plate’ and °action of 2 sets of
forces’ , were contradictory to each other because any one of the 2 sets of forces might change
‘1 bending thin plate’ to a different one. The contradiction results in the fact that Betti’ s recip-
rocal theorem of works for bending thin plates is one with error in logic. Based on the analysis
of the contradiction, a corrected reciprocal theorem was proposed, in which the correct propo-
sition of the reciprocal theorem for bending thin plates was given. The corrected reciprocal the-
orem provides a theoretical foundation for the reciprocal method of work, which makes a novel

and powerful way to the analysis of bending plates.

Key words: Betti’ s reciprocal theorem of works; corrected reciprocal theorem of works;

1 bending thin plate; action of 2 sets of forces



