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ABSTRACT

This thesis considers the cables used in overhead electrical power transmission lines, where they are subjected
to axial, torsional and bending loads during vibrations. Though many mathematical models exist as on date, the
evaluation of stiffness at any bending stage has not been explained adequately, This thesis has looked into the
gaps and has proposed two major parameters to narrow down the variation in the estimation scheme, Whenever
a wire takes up a helical form, the wire undergoes pulling or stretch first, much before the other deformations
like twisting, bending etc. This stretch has become a permanent resident and the strain due to this has to be
reflected in the wire curvatures and twist and in the subsequent estimation of wire forces and moments. This
thesis has included the wire stretch parameter, neglected in the cable research till date and has formulated
expressions to estimate the maximum bending stiffness. The maximum stiffness has been found to increase by

3%,3.15% and 4% respectively in two, three and four layered conductors,

Another significant inclusion in this thesis is the proposal of a combined slip model, encompassing the
traditional macro slip adopted by the researchers till date and the microslip caused by the radial clenching
contact forces from the wires in the layers above. The micro slip has been estimated using the Hertzian contact
stress theory, Using the combined slip model, the curvatures at which the cable transforms from a stick or
monolithic stage to the other stages of partial; full slip are identified and the corresponding loss of cable stiffness
is estimated. A maximum reduction in bending stiffness of 3.7%,5.2%s has been observed in two- and three-
layered conductors with the combined slip model proposed in this thesis against the existing model advocating
macro slip and with no stretch effects. The theoretical predictions with the above inclusions are validated by
conducting elaborate experimental works in a transmission line laboratory at Central Power Research Institute
(C.P.R.I), Bangalore on the conductors that are commonly used in Indian power transmission lines. The
experimental and analytical stiffness of the cable vary by maximum of 6% in three layered cables like Panther
and around 7.5% in four layered cables like Moose & Bersimis. However, all the stiffness values lie within the
stiffness range obtained with monolithic wire approach and loose wire approach. It is hoped that this study wiil
be useful for the cable designer to estimate a priori the status of stress and strain induced in the wires and to

avoid premature failures in service.
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