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Example : Simply supported beam .
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Thus the effect of the ani al tensile force Fun is to increase

the natural frequencies . If we have a very flenible beam
,

say a cable under large tension
,

the second term under

the radical in Eq . It ) becomes Very large in comparison



with units ; if n is not lary ,
we have

Wn - that FFI I laminated cable )





Serial numerical

examples



7.3 . Analysis of Laminated Beam Using FSDT

7. 3- I
- Governing Equations

when applied to beams
,

FSDT is known as the Timoshenko beam

theory .

The laminate constitutive equations for symmetric laminates
,

in the absence of in - plane forces
,

are given by :
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where K is the shear correction coefficient
, Dig

denote the elements of the inverse of [ D ] ,
and Aig

denote elements of the inverse of CA] .

As in previous section , we assume that
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The equations of motion from Eq . ( 6.2
-

17 ) are :
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Using Eq . I 7.3 - 9) in Ef . ( 7.3 - to ) , the equations at

motion can be recast in terms of the displacement

functions :



Governing equations of FSDT beam
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It is informative to note from Eq . (7.3-14) that the transverse

deflection of the Timoshenko beam theory can sits of two parts

one due to pure bending and the other due to transverse shear .
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The pure bending deflection woken , is the same as that derived

in the classical beam theory ( CL PT ) .
When the transverse

shear Stiffness is infinite
,

the shear deflection was cm goes to

Zero
,

and the Timoshenko beam theory Solutions reduce to

those of the classical beam theory C CLP T ) .

The expressions for in - plane Stresses of the Timoshenko beam

theory remain the same as those in the classical

beam theory ( see Eq . (7.2-16) ) .
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And transverse shear stresses are the same as (7.2-19)
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.

men , s Eogbn , sense data - FIL . . Saz f. Fo

^
From 17.3-9 a ) We have a

pun , =
FI

-
n' + c

,

→
That's not

the Slope
4 Enb Ig

Fob of
U

-

- Ust Z In Pal Az) -

- o
→

C
,

-- -
-

16 Eabtg

( I )



( I )

substituting for In into Eq . ( 7.3-9 b) we obtain
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