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Bending Effects on Dynamic Characteristics of Cable
by Hiroki YAMAGUCHI*, Toshio MIYATA** and Manabu ITQ*%%

Cable has been primarily treated as tension member neglecting its bending
rigidity when the behaviors of cable in a total structural system were considered.
In recent years, however, cables are also used for short members where their
bending rigidity cannot be neglected. Thus it seems necessary to study the
bending effects particularly on the dynamic behaviors of cables. In this paper,
starting with the derivation of nonlinear basic equations to describe the
dynamic three dimensional motion taking account of the bending rigidity, bending
effects are investigated from the governing equations. As a result it is found
that the principal parameter of the problem is bending resistance EI/%2, in
which EI is bending rigidity and % is characteristic length in given phenomenon.
In addition, effects of the bending rigidity on in-~plane natural vibrations of a
suspended cable are analysed and the results are compared with the case of
flexible cable. The content of this paper is as follows:

1. Introduction

2. Basic equations of cable considering bending rigidity
Coordinate systems and geometry of space curves
Equations of motion

Generalized stress-strain relations
Generalized strain-displacement relations

N RN
NN

3. Equations to govern the dynamic motion
3.1: General governing equations of cable taking account of bending
rigidity
3.2: In-plane bending
3.3: Considerations of bending effects

4. Bending effects on in-plane natural vibrations

5. Concluding remarks

* Graduate Student, Fac. of Engineering, University of Tokyo.
*% Assoc. Professor, ditto.
**%% Professor, ditto.



