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Abstract

The closed forms of consistent mass matrix with rotational inertia matrix are developed for free
vibration analysis in space sutructures containing linearly tapered members with cross section of
thin-walled I-sections. The exact displacement functions are used for formulating mass matrices.
The very small slopes of the tapered member are used in usual practice, such that the series
expansion forms of these are also developed to avoid numerical failure in vibration analysis. Signifi-
cant improvements of accuracy and efficiency of free vibation analysis are achieved by using the
mass matrices developed in this study. Frequencies of free vibation of tapered members are compa-
red with solutions based upon stepped representation of beam element in the ANSYS. The mass
matrices presented in this study can be used for the free vibration analysis of tapered and prismatic
members.
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