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Aerial Drop Cable Selection and Testing 
 
AEN101, Revision 2 
 
Optical drop cables used in fiber-to-the-X (FTTX) applications share many basic design 
fundamentals with traditional outside plant cables.  However, the specific applications 
environment in which they are deployed may require that certain other design attributes be 
given special consideration when selecting a cable for use as an aerial optical drop.   
 
For any outside plant aerial self-supporting cable, temperature changes, ice accumulation, 
creep, and wind are extrinsic factors that place stress on the cable and subsequently the 
fiber inside.  Specific environmental conditions for the continental US are detailed in National 
Electric Safety Code (NESC), which designates light, medium, or heavy loading areas based 
on historical weather patterns.  The stresses caused by these environmental factors can 
cause the various cable components to elongate or shrink, thereby altering the fiber’s 
immediate environment.  Whereas actual changes in fiber length over the temperatures 
extremes are minimal, other cable components such as the cable sheath, buffer tube, and 
strength members may experience relatively large dimensional changes, resulting in stresses 
(e.g., macrobending and microbending) being placed on the fiber due to the different 
expansion and contraction characteristics of the various cable materials.  To account for 
these effects aerial cable designs must be made to allow the fibers to remain in a low stress 
condition during changes in the overall cable structure across environmental extremes over 
the life of the cable. 
 
Aerial drop cables typically span short distances (  150 feet), contain up to 12 fibers, and 
are designed to support tensile loads up to 300 lb.  These cables are comparatively smaller, 
lighter, and more economical versus larger aerial self-supporting cables used in distribution 
applications.  Their design allows a sufficient margin for the optical fiber(s), in these cables, 
to remain in a low stress condition during environmental loading, or when other extrinsic 
forces are applied to the cable.  However, this may not be enough for some cable designs. 
 
Even under moderate environmental conditions, the optical fiber in improperly designed 
optical drop cables can cause the fiber to retract into, piston out of, or bunch up inside the 
cable as the various components expand and contract during temperature extremes or 
repeated temperature cycling, or cyclic loading.  These effects can cause bending strain at 
various points along the fiber where its movement is restricted, such as at connections and 
splice points, which shows up as an increase in attenuation.  To account for such stresses, 
and to prevent related performance issues, Corning recommends additional testing for 
certain optical drop cable designs to ensure the chosen cable will operate satisfactorily over 
its design lifetime in various environments. 
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Drop Cable 20 m Separation Test 
 

With figure-8 type drop cables specifically, the cable components may be more susceptible 
to shrink-back once separated from the messenger.  Unlike larger and more robust figure-8 
cable types used in distribution applications, some figure-8 optical drop designs rely on the 
messenger wire for resistance to shrinkage as well as tensile loading performance.  As a 
result, such cables may experience excessive shrinkback when separated from the 
messenger, as is often done in an FTTX installation at the user premises. This shrinkback 
causes the fiber to buckle inside the cable, which in turn causes fiber strain and increased 
attenuation even over distances of just a few meters or less.  To ensure adequate 
performance, Corning recommends that figure-8 optical drop cables also be tested over the 
operational temperature range with the messenger removed per FOTP-3.  FOTP-3 is the 
industry test procedure used to measure the effects of temperature cycling on fiber optic 
cables. 
 
Successful testing will help ensure the cable performance is not compromised when the 
messenger component is separated from the fiber-bearing portion of the cable during routing 
and termination.  For aerial self-supporting cable designs in which the tensile strength 
components are not designed to be separated from the rest of the cable, standard testing is 
usually adequate.  Chart 1 demonstrates the performance difference between 20 m of 
currently available figure-8 cable designs from various manufacturers, with the messenger 
removed. 
 

Chart 1 – Results of 20 m Separation Test for Various Drop Cables Designs 
 

 
 

Table Notes: 
1) Cables 1 and 2 are similar Corning constructions, with fibers counts of 12 and 4 respectively. 
2) Cable 3 is a commercially available non-Corning 2F cable.  Data shown is a 20 m segment with the 

messenger fully detached, and a 30 m segment with 10 m of the messenger left (see “10 Cable 3”). 
3) BA = before aging (70° C) and AA = after aging 
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Drop Cable 20 m Slack Loop Test 
 

Aerial drop cable designs that rely heavily on the messenger for shrinkage control are also 
susceptible to elevated attenuation from macrobending in coiled form, even with the 
messenger still attached.  As the cable is coiled, such as when creating slack loops at the 
network access point or customer premises, the messenger is no longer effective in helping 
the fiber-bearing portion to resist shrinkage.  During subsequent temperature changes, the 
fiber portion can shrink and rotate towards the center of the loops.  This shrinkage causes 
macrobending attenuation performance issues comparable to those seen in testing done with 
the messenger fully detached. 
 
To address this, Corning devised a slack loop test.  This test uses 20 m of cable, with the 
messenger still attached, coiled into a 24 inch loop and loosely constrained using zip ties.  
The coils are then placed in the chamber and temperature cycled per FOTP-3.  Chart 2 
demonstrates the difference in performance between cables designed to resist shrinkage 
and a third sample that is not.  The cable designs are the same as those in Chart 1. 
 

Chart 2 – Results of 20 m Slack Loop Test for Various Drop Cables Designs 
 

 
 
Table Notes: 
1) Cables 1 and 2 are similar Corning constructions, with fibers counts of 12 and 4 respectively. 
2) Cable 3 is a commercially available non-Corning 2F cable.   
3) Messenger is attached for the whole 20 m segment 

 

Summary 
 

Excessive shrinkage of non-fiber materials in figure-8 fiber optic drop cable designs can 
cause significant performance issues in cables not properly designed to resist such.  To 
ensure adequate cable performance, Corning recommends that figure-8 drop cable 
performance be verified over the operational temperature extremes with the messenger 
removed, and again in coiled form with the messenger attached, using FOTP-3 for guidance.  
This testing will ensure the selected cable will continue to perform adequately over its design 
lifetime.
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