
Helical Rods: Terminology and Basic Design Principals

Designs of helical rod products consider the optimum combination of: conductor diameter, inside diameter, rod 
diameter, number of rods, pitch length, number of pitch lengths, direction of lay and raw material. Maximum ef-
ficiency is maintained by each rod exerting a uniform law radial pressure inherent with spring tempered material. 
Relaxation, and subsequent looseness associated with soft wire wrapped on a mandril is eliminated.

After application of the correct number of rods, a slight gap between the rods should be present. Study the 
above examples. Example 1: Excellent application. Example 2: Satisfactory, but may lead to applying an extra, 
un-needed rod. Example 3: Extra rod produces bridging condition, potential rod abrasion. Example 4: Extra rod, 
expanded tube condition, affords little protection, allows severe abrasion and other conductor damage.  
If undecided about adding an extra rod, follow this rule: When in doubt, leave it out.

Depending on the intended use, helical rod products are furnished in sets, or sub-setted and gritted.
Sets: The specified number of rods per set are taped together as a unit.
Sub-Set: Assembled in two or more groups of matched lay. 
Gritted: Inside surface of each sub-set is coated with grit to enhance holding strength and/or conductivity.
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Dead-ends: Terminology and Basic Design Principals

Holding Strength
Typical holding strength curve illustrates that the Holding 
Strength and the Applied Length are not proportional.  
A safety factor of approximately one pitch length is  
designed into PREFORMED dead-ends.

GUY-GRIP dead-ends and larger sizedconductor dead-ends are furnished cable loop.
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Aeolian Vibration: Terminology and Basic Design Principals

Aeolian Vibration
A natural response Forced Vibration at Alternate wind voticies passing over the conductor.

Mathematical Formula
 W – Conductor Weight/Ft.

 g – Gravity Constant

 V – Wind Velocity ................ Typically 8 to 12 m.p.h. in unobstructed flow.

 d – Conductor Diameter

 a – Amplitude ..................... Typically ½ to 1 conductor diameter/

 f – Frequency .................... Typically increases as conductor diameter decreases.

 T – Tension ......................... Increased tension typically increases aeolian probability.

f = 3.26 V
  d

f = 1
  2L

  Tg
  W
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Aeolian Vibration: Terminology and Basic Design Principals

Abrasion

Abrasive wear on armor rods under loose tie wire.

In this catalog, Abrasion is referred to as chafing or wear-
ing away of the conductor surfaces.

When on outside surfaces, abrasion damage is progres-
sive and visible to the naked eye. Other visible indications 
of abrasion damage, perhaps on inside surfaces are: 
black oxide powder, loose tie wire, loose hardware, and 
severe wear on porcelain surfaces.

Abrasion not only weakens the conductor by wearing away 
the original surface; it is, further, a well-established fact 
that Fatigue life of a conductor is substantially reduced by 
the stress risers resulting in notch effects caused by the 
abrasion.

Oscillations of any kind can result in abrasion damage. 
This includes conductor sway due to wind motion, as well 
as standing waves of vibration.

Fatigue 

In this catalog, Fatigue is referred to as damage in the form 
of hairline breaks in one or more wires of the conductor.

Fatigue damage is not as readily visible as abrasion dam-
age. Even on outside conductor surfaces, inspection must 
be made at close range, often requiring the disassembly 
of support hardware. In the case of multilayer conductors, 
fatigue damage may occur in the inner layers, and thus  
not be visible to the naked eye. For these reasons, radio-
graphic inspection often discloses fatigue damage not oth-
erwise evident. 

Fatigue damage occurs when the flexural endurance of the 
material is exceeded.  While the effect of the bending cycles 
is cumulative, the degree of progress toward fatigue frac-
ture is not evident until after the incipient failure occurs.

The flexural endurance of a given material is substantially 
affected by the combined dynamic and static stresses im-
posed, as well as by Abrasion.

While conductor oscillation of any kind can have its effect, 
fatigue damage is more closely associated with Aeolian 
vibration.  This is because flexural bending, which pro-
duces stress levels sufficient to cause fatigue, can accu-
mulate rapidly at Aeolian frequencies.  

Very rapid fatigue can also occur under galloping condi-
tions in a short period of time, if the tensile strength of 
the conductor elements is approached during the low-
frequency oscillations.
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