"

ISSN: 2476-6909; Modares Mechanical Engineering. 2020;20(5):1171-1185

S i % Experimental Investigation of One-Loop Galloping in Power
= @TQ\ = Transmission Conductors and the Effect of Local Covering to
:T M G it’s Alleviate

ARTICLE INFO ABSTRACT

Article Type
Original Research

Authors
Sabbagh-Yazdi S.* PhD,
Jamshidi M.*! MSc

How to cite this article

Sabbagh-Yazdi S, Jamshidi M. Expe-
rimental Investigation of One-Loop
Galloping in Power Transmission

Conductors and the Effect of Local
Covering to it's Alleviate. Modares
Mechanical Engineering. 2020;20-
(5):1171-1185.

ICivil Engineering Faculty, K.N.Toosi
University of Technology, Tehran,
Iran

*Correspondence

Address: Civil Engineering Faculty,
K.N.Toosi University of Technology,
Valiasr Street, Tehran, Iran.

Postal Code: 1996715433

Phone: +98 (21) 88779473

Fax: +98 (21) 88779476
mjamshidi@dena.kntu.ac.ir

Article History

Received: June 26, 2019
Accepted: October 14, 2019
ePublished: May 09, 2020

Galloping is a large-amplitude, low frequency, wind-induced oscillation of overhead power
transmission lines with one or multi loops of standing waves per span which occurs due to
wind flow. Based on the field data, numerous galloping oscillations occurs in the form of one
loop oscillation which whereby high dynamic loads are imported to the support structures. In
this research, the results of wind tunnel tests have been performed on a two-span distorted
scale model with an ice-accreted cross-section under uniform and non-uniform aerodynamic
loadings. Dead-end and suspension insulators have been applied to the support points. Then,
based on identifying the most critical state of the lines oscillation, a solution has been proposed
based on increasing their bending strength through the application of hardening local covering.
The results showed that the most critical state of the cables oscillation in the galloping is
related to the one-loop oscillation, which occurs as a result of interactions between the cables
of adjacent spans under uneven aerodynamic loading and the use of suspended insulators, and
the dynamic forces applied to the supports are about 20% more than the case when the cables
oscillate due to the dead-end connections attached to the support structure. Also, applying the
local covering with a length of 20% of cable span leads to a 27% reduction in dynamic support
reaction of one-loop galloping.

Keywords Galloping; Wind Tunnel; Local Covering; Distorted Modelling; Aerodynamic Load-
ing; Insulator
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