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Vibration Analysis of a Beam Having # Through-the-width Splits
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ABSTRACT

A frequency equation of beam subjected to the axial load and having # through-the-width-splits
is developed. The beam comprises of beam elements that are split into the upper and the lower part,
and non-split beam elements. Equations of motion of each beam element are non-dimensionalized
with respect to length. The frequency equation of beam is derived from that of each beam element,
which satisfies the displacement of the longitudinal and transverse vibration and the boundary
conditions between the beam elements. Numerical simulation and experimental work for the beam

having several split beam elements are carried out to demonstrate the analytical development and its
validity. The experimental results are in good agreement with those of the present frequency
equation. The relationships between the split beam width and natural frequencies, and also the
relationships between number of split and natural frequencies, in case that the total beam split length

is same, are discussed.
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Fig. 1 Simply supported beam under axial load
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Table 1 Comparison of analytical and experimental frequencies on specimens for simply

supported condition ( P/Pcr =0)
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n=1 n=2 n=3
Specimen| Analyti | Experi Frror Analyti' | Experi Brror Analyti | Experi Error
-cal ~mental (%) ~cal -mental (%) ~cal ~-mental (%)
(Hz) (Hz) (Hz) (Hz) (Hz) (Hz)
So 174 174 0.0 696 728 -4.6 1567 1458 7.0
S 174 171 1.7 690 724 -49 1566 1458 6.9
S 174 168 34 574 506 11.8 1471 1300 116
Ss 177 176 0.6 692 652 5.8 1393 1340 05
Sy 177 176 0.6 690 660 43 1380 1230 10.9
Ss 176 176 0.0 675 618 8.4 1254 1064 15.2
Se 174 175 -0.5 638 572 10.3 1111 998 10.2
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