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Table 4.4.1: Boundary conditions in the classical (CLPT) and first-order shear My - 1‘ “
deformation (FSDT) theories of beams and plate strips. The r 3
boundary conditions on ug and vy are only for laminated strips —> 7
in cylindrical bending.
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When the plate strip is simply supported at x = 0, a, from Eq. (4.4.15a) we have

dU av d*w
W=0 =0 =0 =0

Use of the boundary conditions on W gives ¢y = ¢35 = ¢4 = 0 and the result

. . N:?a: . 0 _ nmw 2
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The eritical buckling load N, is given by (n = 1)
2 B11B + B1gC
N. =D 7T_ 1- 11 16
1 a2 ( DllA

Thus the effect of the bending-extensional coupling is to decrease the critical buckling load.

Recall from Section 4.2.3 that when both edges are clamped, A is determined by solving the
equation

Aa sinAa+2cosha—-2=0

The smallest root of this equation is A = 27, and the critical buckling load becomes

42 B11B + BisC
Nep=Dyj— 1 - —— "2~
1 a? ( DllA
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For a simply supported plate strip, A is given by A, = 2% and from Eq. (4.4.42) it follows that

wn = (E)Q \/IE \/ L (4.4.44)
a 0 V 1+(25)2(1y/1p)

Note that the rotary inertia has the effect of decreasing the natural frequency. When the rotary

inertia is zero, we have
nm\2 |D
wn = (7) = (4.4.45)

For a plate strip clamped at both ends, A must be determined from [see Egs. (4.2.56)—(4.2.60)]

—2 4+ 2cos Aacosh pa + (é - H) sin Aa sinh pa = 0 (4.4.46)

nwoooA

For natural vibration without rotary inertia, Eq. (4.4.46) takes the simpler form

cos Aacoshda -1 =0 (4.4.47)

The roots of Eq. (4.4.47) are

Aa =4.730, Aoa =7.853, Aza=10.996, ---, Apax(n+ %)ﬂ' (4.4.48)
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The maximum deflection occurs at © = a/2 and it is given by
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