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5.2. Bauna(ag Cana’if/ans N fla{'es

? N = NORMAL

t = TANGENTIAL
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Figure 5-6 Boundary Condition Notation
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For the S1 condition, the triangular prism is fastened to a horizontal
surface such that the prism cannot translate in either the x- or y-
directions. Thus, u=0 and v=0. Hence, forces N, and N,, must
exist.

For the S2 condition, the triangular prism is supported on partially
embedded y-direction roller bearings that permit translation in the
x-direction, but none in the y-direction. Thus, u#0 and v=0.
Hence, force N, must be zero, but N,, must exist.

For the S3 condition, the triangular prism is supported on partially
embedded x-direction roller bearings that permit translation in the
y-direction, but none in the x-direction. Thus, u=0 and v=#0.
Hence, force N, must exist, but ny must be zero.

For the S4 condition, the triangular prism is supported on partially
embedded spherical bearings that permit translation in any direction
in the x-y plane. Thus, u=0 and v#0, so both forces N, and N,
must be zero.
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Cl(\a/’tev é: C\mSSJCaf 0\0\01 )-irst -OVOIQI’ T/eor/c’s

of Laminated Camposite |ates
Generpd assump tion

e The layers are perfectly bonded together (assumption).

e The material of each layer is linearly elastic and has three planes of material
symmetry (i.e., orthotropic) (restriction).

e Each layer is of uniform thickness (restriction).
e The strains and displacements are small (restriction).

e The transverse shear stresses on the top and bottom surfaces of the laminate are
zero (restriction).




1_ Classical  |aminated P'ﬂ\i’ﬁ fheog (clLpr)
’H\mrj
which is an eAtension of the Kirchhoff (classicl) plate
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w(x,y, z,t) = wo(x,y,t)
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2 _ The ?irf’c,ora[er Sheay oleo(orm«\-inr\ TAQC\V_‘]

\FSDT)
U(I, Y, 2,t) = uplz,y,t) + ngzlr(lfvy’t)
v(z,y, 2, t) = volz,y,t) + 2¢y(x,y,t)
w(x,y,2,t) = wolx,y,t)



3_ T/u‘m',OroIe( |&\M{V\h{'%1 /ﬂéd’ Wear:] Ol Re&lp{]’

(TLPT)
u(z,y, 2, t) = uo(x,y,t) + 20, (x, y,t) + 3 (_3;’412) <¢I + %)
v(z,y,2,t) = vo(@, 4, ) + 26y (2, y,t) + 2° (_3%) (¢y N 3_{;0?;9)

'LU(.’L‘, Y2 t) = 'U.)()(.’L', Y, t)



6.0_ The classicall Laminated [late T/nfay CeLpr)

(1) Straight lines perpendicular to the midsurface (i.e., transverse normals) before
deformation remain straight after deformation.

(2) The transverse normals do not experience elongation (i.e., they are inextensible). 52_::,—0

(3) The transverse normals rotate such that they remain perpendicular to the
midsurface after deformation.
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