Solution of Plate Bending Equation

Uniform Load Simply Supported Free to pull in
via sinusoidal loading
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this result can first be generalized to: for a loading of a higher order sinusoidal loading
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the displacement for each loading element
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if we want to look at maximum deflection: x = b/2 y = a/2 expand here
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the corresponding y direction moment is: v is associated with the m term vs. the n term see above my)
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stress is related to the moment as before
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part of figure 9.5 in Hughes
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the clamped situation is considerably more complicated
the results are developed in Timoshenko

results are shown in

the plot:
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a over b a over b

N.B. this NOT the same My and Ky as for the simply supported case.

In the clamped case, there is an axial stress in the y (long direction) even for a long plate.

The y axis stress is the maximum at the midpoint of the short side (x = b/2 at the edgey =0 andy = a)
the x axis stress is maximum at the midpoint of the long side (y = a/2 at the edge x = 0 and x = b)
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the bottom line plot for simply supported and clamped/clamped plates under uniform pressure is

figure 9.6 Hughes
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= x simply supported - > 0.75, max in center
°**** ysimply supported ->0.225 max in center

x clamped -> 0.5 max at side mid long length
== yclamped ->0.34 max at side mid short length

Mx is max (k = 0.5) at x = a/2, i.e. at ends of short side, middle of long side
My is max (k = 0.34) aty = b/2, i.e. at ends of long side middle of short side
(think of situation in square => both are max (k = ~0.3) and equal on sides in middle)



