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A recent work by Achong [1] presents a vibration analysis of mass loaded plates
and shallow shells by using the receptance method. In the analysis, a technique is
developed for computing transverse mode amplitudes from experimental values
of the fundamental frequencies of mass-loaded systems.

The frequency equation is written in terms of mode shapes as follows [1]:
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where ;= M;/M, is a normalized loading ratio corresponding to the
concentrated mass M;, with M, being the mass of the plate. A related expression
to equation (1) is also mentioned in reference [1],
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which is used for plates carrying multiple masses at various locations [2].

A further study by Low and Chai [3] finds that the change in the strain energy
should be incorporated in the multi-mass model, especially for cases of large
masses, in order to predict well the natural frequency of the complete system
from those of the component systems. An improved expression is then suggested
to replace equation (2),
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where k is the corresponding stiffness [3].

Also found in their recent work for loaded beams is that the effect of axial
constraints is quite pronounced for thinner beams with a high slenderness ratio
[4]. The same finding can be applied to thin plates and shells.
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For the cases with large masses, it is believed that equation (3) is to be
applicable to the method developed in reference [1], except that equation (1)
needs to be modified as the estimated parameter (W3)(= (1/4) [, W§dA) is
based on the mode shape of unloaded plates [1].
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