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ABSTRACT

This research deals with the variational principle for determination of natural frequencies for
non-uniform beams with spring-supports. The experiment setup is done for measuring frequencies
of beams to examine accuracy of the variational principle. Three type of beams made of steel,
aluminium and brass with decreasing circular, rectangular and square sections are used in the
experiment. The system of vibrating beam during measurement is composed of the moving
masses: the beam, the spring-supports and the vibration pickup. So, four models for oscillation
are proposed; model-1 for the beam only; model-2 for the beam and vibration pickup; model-3 for
the beam and spring-supports; and model-4 for the beam, spring-supports and vibration pickup.
Based on these models, the variational principle is used to calculate natural frequencies of the
beam system, then the results are compared to those of the experiment by using an impact
hammer method. The conclusion is that the calculated natural frequencies are close to the results
from the experiment with the error in the range of 0.10-11.66 % for the first and second modes.
The calculated frequencies by employing model-4 are close to the measured ones with errors in
the range of 0.10-15.08 %. Hence, the conclusion from this research is that the variational
principle can be applied to calculate natural frequencies of beams with excellent accuracy if the

model for oscillation includes all moving masses.



