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ABSTRACT

The purpose of this paper is to investigate the stability of stepped cantilever columns with a tip mass of rotatory inertia and
a translational spring at one end. The column model is based on the Bernoulli-Euler theory which neglects the effects of
rotatory inertia and shear deformation. The governing differential equation for the free vibration of columns with stepwise
variable cross-section and subjected to a subtangential follower force is solved numerically using the corresponding boundary
conditions. And the bisection method is used to calculate the critical divergence/flutier load. The frequency and critical
divergence/flutter load for the stepped column with a single step are presented as functions of various non-dimensional system
parameters: the segmental length parameter, the section ratio, the subtangential parameter, the mass, the moment of inertia of

the mass, and the spring parameter.
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Fig. 1 The structural system considered in this paper
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Fig. 5§ Critical divergence and flutter loads versus the sub-
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Fig. 8 Critical divergence and flutter loads versus the sub-
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Fig. 9 Critical flutter loads and flutter frequency versus the di-
mensionless mass moment of inertia (uniform)
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Fig. 10 Critical flutter loads and flutter frequency versus the di-
mensionless mass moment of inertia( ¢, =0.75, £,=0.8)

20

T T
0,=0.5, 0,=0.5, B,=1.0, ,=0.8
=10

Lp=1.0, k=10,
0 ) ) L L
0.0 0.2 0.4 0.6 0.3 1.0

Fig. 11 Critical flutter loads and flutter frequency versus the di-
mensionless mass moment of inertia (@, =0.5, f,=0.8)



HBASTS TS 20064 EABEH =2

T r :
0,05, 0;=0.5. f,=1.0. B,=0.5

=10
15+ ~

a0 : R

- u=LO.k=10.
/ w=0.1. k=0

JLous01. k=10, : -

Sp Lt ooz
e / p=E0.k =0

U!”‘*"."—"’.’—' ’ .

0.0 02 04 0.6 08 1o

12 — y T

)]
Fig. 12 Critical flutter loads and flutter frequency versus the di-
mensionless mass moment of inertia (¢, =0.5, B,=0.5)
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Fig. 13 Critical load and flutter frequency versus the spring
parameter ( o, =0.75)
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Fig. 14 Critical load and flutter frequency versus the spring
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