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Let us denote the first expression in I II ) by
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Note that
, in contrast to the classical beam theory,

the slope doyen

at the center of the beam in the Timoshenko beam theory is

nonzero
.

However ddw-n.be - old is Zero at a- Ez .

Integrating CIII with respect to a
,

we arrive at the empress inn :
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The maximum deflection occurs at a -

- Az and it is

given by
( VII )



Equation ( VII ) shows that the effect of shear deformation is to

increase the deflection
.

The contribution due to shear deformation to

the deflection depends on the modulus ratio Ef÷zb as well as

the ratio of thickness to length La .

The effect of shear deformation is negligible for thin and long

beams .



7.3-3 Buckling
For buckling analysis ,

the inertia terms and applied trans veg

load of in Eq . ( 7.3
- H ) are set to Zero to obtain the

governing equations of buckling under compressive edge load
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Neut differentiate Eq . ( 73.19 b) with respect to a



and substitute far day from Eq . (7.3-20) to obtain the
result :

(7.3-22)

The general solution of Eq . (7.3-22) is

Went = C
,

Sinha + Cassia -1 Csn + Cy ( 7.3-23 )

where
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Example : Simply supported beam
.
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F. 3 .
4 Vibration

For natural vibration
,

we assume that the applied aerial force

and transverse load are zero and that the motion is periodic
.

i wt

Equations c 7.3 - It ) tha ke the form w
.

-

- won , e

vibration of F.3-25 a ,b )

f- SDT beam
XE On

we use the same procedure as before to eliminate X



⇒ 17.3- 261
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General form
( 7.3 - 28 )
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Alternatively ,
Eq . (7.3-28) Can be written

,
with w given by Eat .

C 7.3 - 30 ) in terms of w as :
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where
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Hence
,

there are two 'L sets of ) roots of this equation ( when EID

(7.3-35)

It can be shown that Q
'

- 4 PR > o ( and PR > a ) ,

and therefore the frequency given by the first equate .

is the smaller of the two values
.

when the rotary



inertia is neg legible,
we have Peo

,
and the frequency is

given by :
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The boundary Conditions yield CEC ,
-

- Cy -

- o and

C
, Sinha so , which implies the If

substitution of X into Eq . (7.3-36) and the

result into Eq . (7.3-35) gives two frequencies for

each value of X
.

The fundamental frequency
will Came from Eg . ( 7.3-35 a ) .



when the rotary inertia is neg legible ,
we obtain from Eq .

( 7. s -
36 ) the result i



7.4 - Cylindrical Bending using CLPT

7.4 -
I Governing Equations
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For a general lamination scheme ,
the three equations are fully

coupled . In the Case of cross - ply laminates
,

the second equation

becomes uncoupled from the rest ( C )
, ,

-

-

o )
.

Eq . (7.4-1) Can be expressed in an alternative form :
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Note that Csr for a cross - ply laminate ( Aye B
, f

-

- D
, g

-

- a )

and V is identically Zero unless Nayt is at least a linear

function of a .


