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List of Symbols

The Various notations and symbols used in the text or in the figures have been enlisted below for
ease of reference. Symbols not contained in the list have been explained in the sections when
they appear first.

E Young’s Modulus

I Moment of Inertia

m mass per unit length of column or rod
1) Frequency of vibrations

an Natural frequency of column
v Excitation frequency

T Time period

U Loading parameter

A() Averaging operator

a Amplitude

A Detuning parameter

k Frequency ratio

q Displacement function

¢ Damping coefficient

y Nonlinearity coefficient



Abstract

Geometric effects cause structural instability failure in elastic structures. Nonlinearities are
introduced by the geometry of deformation which amplify the stresses calculated based on the
initial undeformed configuration of the structure. Different definitions of stability are used for
different problems. However, dynamic stability definition is applicable to all structural stability
problems. The structures appear stable from static buckling analysis when subjected to dynamic
axial loads but actually they fail due to ever increasing amplitude of vibration. This is correctly
detected by dynamic analysis. The new phenomena are existence of solution for all values of the
frequency rather than only for a set of characteristic values and dependence of amplitude on
frequency. In this project the simply supported column, uniform in cross-section along the length
subjected to periodic longitudinal force. The stability boundaries are derived which are periodic
solution of second order differential equation with period T and 2T to the Mathieu equation.
Usual assumptions are made i.e. Hooke’s law is valid and plane sections remain plane. Different
zones of instability of column under periodic axial loading are plotted and instability of different

points on amplitude frequency curve are studied through phase portraits.
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