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Question 1

1) The Levinson beam theory is based on the same displacement field as the Reddy-Bickford beam
theory. As opposed to using the variationally-derived equations of equilibrium, Levinson (1981)

used the thickness-integrated equations of elasticity which are exactly the same as those of the

Timoshenko beam theory:
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The stress resultant-displacement relations for the Levinson beam theory are the same as those in

Reddy-Bickford beam theory and they are
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where the stiffnesses D, F, and A _ are defined as

Dzy = Dyy — aFzz, Fiz = Fpz — aHy,
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Show that the relationships between the Levinson and Euler beam theories are as follows:
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2) Show that six compatibility equations given by Equations (1) may also be represented by the
three independent fourth-order equations given by Equations (2).
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Question 3
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3) Determine the deflection at any point O under the j/‘/rrm 5
o
triangular loading acting on an infinite beam on an elastic s . = ————
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4) The total potential energy functional for the bending of circular plates on linear elastic

foundation is given by
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where D and v are elastic constants, and w is the deflection (in the z direction) of the center-plane
of the plate, q is the distributed loading function and k is the modulus of the foundation. Derive
the Euler equation and natural boundary conditions of the functional given for this problem.




5) Consider a rectangular plate with two opposite sides (x =0 and x = a)

simply supported; the third edge (y = 0) is built-in, and the fourth edge (y = '<— a ‘i

b) is free. The plate is subjected to a uniform pressure of intensity po.
a) Retaining only the first three terms of the Levy’s solution”, determine 1

the deflection at the midpoint of the free edges and the bending t

moments at the midpoint of the clamped edge. l
y

b) Find the maximum values of stresses 0, and o at the center of the

plate?

(Take a=2m; b =3:5m, h=0:15m; E = 210 GPa; v = 0:3 for numerical results.)

*While Navier’s solution is double series solution which may not be preferred due to slow
convergence of the series, Levy’s solution is single Fourier series solution to rectangular plates
with easier numerical calculations. Levy suggested that the solution of the non-homogenous
biharmonic governing plate equation can be expressed in terms of complementary wn and
particular w,, each of which consists of a single Fourier series where the unknown functions are
determined from the prescribed boundary conditions.
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