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COUPLED VIBRATIONS OF A CANTILBV~R BEA~'b' LINEAR~Y VARYING 
errA~cl(OsS 5Eb'rtoHuNDEa HA~rC EX'CtTA-tION . 
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Introduction 

The analysis presented in this paper considers ~l)Upled vibratjo.lIs Ilf a cantilever beam of 
linearly varying channel cross section excited !ly tli~ periodic ni~iion 'of its supporting base, 
The harmonic supporting base motion acts in the direction normal to the beam .pan as 
shown in Fig. I and the thear centre of each ero., - section of the beam doe. not coincide 
wilh the centre of gravity, consequently the torsional and bending OICiIlations are 'coupled'. 
These coupled vibration problems have received . Ie.. atllentioa 10 far as compared to 
uncoupled ope and the study of such simultaneous excitation oftwo modes, each oscillating 
steadily at its own natural frequency, may be of considerabteinterest in vibration testing 
of actual .tructures. The method based on RaYleigh', quotient has been used to obtain 
the frequencies of vibrations and tbe accuracy of tbe coupled frequency i, investigated 
by considering tbe application of ·tbe metbpd to the uncoupled vibration. As tbe cros.
section of the beam varies Sa, la, la, I.z ar~functions ofl[. 
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Fig. G.eometry of system 

The Dift'erential Equation. 

The differential equation for the deflected form of tbe neutral axis of a bar according to 
the elementary,theory of bending is 

E ::. ( I. ::~ ) = u. 

Where I. and u. are the moment of inertia and the intensity of the distributed load 
E and v are the modulus Of rigidity and the deflection ortIre beam. 

, 

( I) 

at x. 

If the load is distributed along the centroidal axis, the given load can be replaced by 

'thesame load distributed along tbe sbear-centre axis, and a.torque o"fintensity u. a. di.tri
buted along tbe same axis, where a. is the distance between ,bear centre axis and centroidal 
axis at the point s. . 

. Let the x-axis coillcide w.th tb.~he .. r-c:entre axis. SiiIce tbe torsion is not uniform, tbe 
relationb~Ween'the'val'ia'l>W 1"nd the anglt of twist 8 i. given by Timodlenko (1955). 
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