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Introduction

Although most problems of free edged rectangular plates have already been
solved, stresses of the plates in the title remain to be solved, which are im-
portant in the practical application for the cases of pentroofs or canopies of
reinforced concrete.

As there is no information on stresses in the cases above mentioned we
have no reliable methods of reinforcement of the concrete, hence sometimes
the risk of cracking or collapsing of cantilever plates cannot be avoided.

The present paper discusses a solution for such plates subject to uniform
load using the method of finite differrences which was previously applied to
the solution of the cases of rectangular plates with a thin or open quadrangle
in the center™. -

1. Nomenclature and the Subdivision of the Surface of the Plates

The following definitions are given here:

12(1—v%)
N
22
SA =24, SA =XA. (=31

with N: Flexural rigidity of plate
¥ : Deflection
h: Thickness of plate
A : Reaction
v: Poisson’s ratio
SA: Resultant reaction
2, 2. Length of subdivision of plate
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Each surface of the plates is subdivided into equal small squares with every
point of intersection numbered as shown in Fig. 1.
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Fig. 1.

2. Setting Up the Equations

The finite difference equations at all such points derived from the govern-
ing equations for rectangular plates with a thin quadrangle in the center are
shown in Table 1.

At the same time the equation for Point 31 which may come into ques-
tion and the equation for determining the resultant reaction at the reentering
corner point are schematized in Figs. 2-1, 2-2 and 3.

And further, these two equations are so simplified by substituting y=0),
A=2 and n=o0 in them as shown in Fig. 4 and 5, respectively.
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TaBLE 2-A, B, C Col. T Deflection ¥ (PL)
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3. Solution of the Equations
The equations are solved simultaneously by the method of elimination and
stresses are found as respectively shown in Tables 2-A, B, C.

4, Stress Diagrams
The distributions of bending moments M, and M,, torsional moment M,,,
reaction A and principal stresses are diagramed below. (Figs. 6-1, 7-1, 8-1)
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show M, and M, Figs. 6-2, 7-2, 8-2 M,, and A, Figs. 9-A, 9-B, 9-C the

principal stress diagram of each plate, respectively.)
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Fig. 9-B. Fig. 9-C.

Conclusions

The results for each plates are examined and respectively summarized as
follows :

Plate A: Bending moments M,, M, and reaction A are highly concentrated
at the reentering corner of the plates. Especially M, is larger than twice
the value for the corresponding cantilever and almost two thirds of the
total load is concentrated at that corner.

Plate B: The effect of the transition when the line of symmetry of Plate A
is made free is appreciable by the fact that stresses are concentrated at
the reentering corner slightly higher than in case of Plate A, so that M,
along such free edge is made rather smaller than that of the corresponding
cantilever.
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Plate C: Stress concentration at the corner is smaller than in case of Plate
A or B since stresses are distributed along the side edge, induced by the
transition from free (Plate B) to builtin edges. The characteristics of
plate C are discriminated from those of Plate A or B by the fact that
the distributions of the stresses in Plate C are considerably similar to those
in a rectdangular plate with two adjacent edges built in and the others free.
Figs 10-1 and 10-2 explain the concentration of M,, M, along the exten-
sion line of the reentering built-in edges down the corner.
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In Figs. 11-A, B and C is compared the bending moment Mn (principal
bending moment) of each plate with that of the corresponding cantilever which
diagonally spans from its reentering corner to external corner.

£

Fig. 11-A.
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Fig. 11-C.

PS.

Checking the sum of the reactions proved the error in calculation within
the ratio of ca. 0.0002 to the unity of the total load.
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