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THE EFFECT OF SHEAR DEFORMATION ON THE VIBRATIONS
OF ELASTIC THIN WALLED BEAMS

Har-craang Hu and Wan-Suia Tsoow
4

(Institute of mechanics, Academia Sinica)

ABSTRACT
,

In this paper, a theory is proposed for the vibrations of elastic thin walled
beams of open cross sections, where the effect of shear deformation is approxi-
mately taken into account. The theory is based on the following assumptions:

1) The trausverse cross sectlon of the boam s righd. Theretore e modon
may be defined by the deflections £(z,£), 7(2.6) avd the angle of farsiun 6(z,¢)
about the center of twist,

21 The longitudinal displacemoent w(z. 2. £ a0d the longilied gl uormal stresy
oiz.8.8) have the following four torms evpresdons:

i

i) TR ey gz b a2, E ) e
NoM, A B

B B N

i 'fz: J‘y_z/ : 'Iww :

3) The mean value of the shearing stress across the thickness of beam bas
the following three terms expression:

(6}

)S'r Ny N e
iy O —_ —_—l ’. 7}
Tob T RYTT N

4) The effect of non—uniform shearing stress distribution mav be counted
for by introducing a twisting monwnt:

r(z,.‘:,ﬂ=~

20
5
Then the stress deformation relations, cquations of motion, and boundary
conditions are derived from a variational principle of reference [4]. The final
eruiations are Hqs. (243, (26), (21).

In the case of beams having two planes of symmetry, the above oquations
may bo devided into threc sets, The two sets for the flexural vibrabions are
identical with the theory of 8, Timoshenko'®, The other sct is for the torsional
vibrations of the beam. The frejuencies of the torsional vibrations of symme-
trical I-beams are calculated. 1t appears that our results aimost coingide wiih
the results according o the theory of 8hi Uo~Ming!®,

M =G4

(5}




