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Stranded Loose Tube Cable Design and 
Applications 
 

AEN016, Revision 11 
 
The stranded loose tube cable design protects the optical fiber from external forces applied to 
the cable during manufacturing, installation, and operation.  Proper cable performance depends 
on choosing the right cable for the type of installation desired. 
 
In a stranded loose tube cable design, the optical fibers are housed inside hollow, cylindrical 
tubes, called buffer tubes. The inside diameter of the buffer tubes is much larger than the 
outside diameter of the optical fiber.  This difference in diameter allows free movement of the 
optical fiber within the buffer tube so that the optical fibers are decoupled from the rest of the 
cable.  There are multiple water blocking materials available. One type is a gel that fills the tube 
around the optical fibers, preventing moisture from entering and allowing the optical fiber to 
"float" within the buffer tube.  There is also water-swellable yarns that can be utilized inside the 
buffer tube for water-blocking purposes and the fibers can float freely within the buffer tubes.  
The third option is dry water blocking materials incorporated into the buffer tube.  Both the gel 
and gel-free designs can eliminate the possibility of water freezing near the optical fiber, which 
could lead to an increase in attenuation or fiber breakage. 
 
Multiple buffer tubes are stranded around a central member using the reverse oscillating lay or 
"SZ" stranding process.  The purpose of the central member is to provide tensile strength and 
prevent buckling.  The combination of the optical fiber floating in the buffer tubes and the buffer 
tube overlength from the stranding process allow the cable to be bent or pulled (within design 
limits) with minimal measurable effect on the optical fiber.  This ensures a consistent attenuation 
performance of all optical fibers across the operating temperature range of the cable. 
 
The tensile strength is provided by central member and by dielectric strength elements (as 
required), stranded around the buffer tubes.  Water blocking materials in the form of tape and 
yarn are added to prevent water ingress and migration.  These materials provide water blocking 
performance equivalent to flooded optical cables but greatly reduce the cable preparation time, 
improve work site cleanliness, and reduce cable weight.  A medium density polyethylene 
(MDPE) jacket is then extruded around the cable core.  For additional mechanical protection, a 
plastic coated corrugated steel armor tape can be applied around the core followed by an 
MDPE outer jacket. 
 
The stranded loose tube cable design can be modified to satisfy many applications.  Corning 
Optical Communications' stranded loose tube single jacket cable consists of up to twelve 
multimode or single-mode optical fibers in each buffer tube.  For fiber counts above twelve, 
multiple buffer tubes will be utilized; with each buffer tube typically containing twelve optical 
fibers (see Diagram 1).  The central member is sized using a MDPE overcoat, if necessary, to 
conform to the number of buffer tubes such that the cable will be round.  If the fiber count does 
not require all buffer tubes to have optical fiber, solid polyolefin filler rods will replace the empty 
buffer tubes.  For cables with 3.0mm outer diameter buffer tubes, the buffer tubes will be 
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stranded in a dual layer design (Diagram 2) for cables with more than 120 optical fibers.  For 
cables with 2.5mm outer diameter buffer tubes, the cables will be stranded in a dual layer 
design for cables with more than 144 fibers. 
 
 
Diagram 1 – All Dielectric, Single Layer Stranded Loose Tube Design 
 

 
 
Diagram 2 – Armored, Dual Layer Stranded Loose Tube Design 
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Outside plant cables are used in one of three types of installations:  duct, aerial, and direct 
buried.  The type of installation will determine the cable design best suited for the environment. 
 
In a duct installation, Corning Optical Communications’ recommends an all-dielectric single 
jacket cable.  This cable has a glass-reinforced plastic (GRP) dielectric central member, 
stranded loose tubes, and a single MDPE outer jacket (see Diagram 1).  The combination of a 
single outer jacket and GRP central member allow adequate flexibility for many duct 
arrangements and sizes while ensuring proper protection of the optical fiber during installation 
and use. 
 
Aerial installations can be performed in one of three ways:  lashed, figure-8, and all dielectric 
self-supporting.  Corning Optical Communications has stranded loose tube cable types 
optimized for each of these methods.  In lashed aerial installations, the all-dielectric single jacket 
cable is appropriate (see Diagram 1).  Since the cable is all-dielectric, it is not susceptible to 
lightning strikes.  If the protection of a steel armor is desired due to squirrels or other rodents, 
then an armored cable can also be used (see Diagram 2).  Figure-8 cables are manufactured 
with their own messenger co-extruded in a common jacket with the cable core (see Diagram 3).  
Corning Optical Communications’’ Solo all dielectric, self-supporting (ADSS) cable is available 
to allow installation without messenger or metallic components, minimizing the potential of 
lightning or electric field induced damage (see Diagram 4).  Due to the nature of aerial cables, 
lightning protection and stresses applied to the cable from wind and ice must be considered.  
 
Optical cables are rated according to the size of the current pulse they can withstand, with the 
highest category rating (category 1) at 105 kA (studies have shown that 95% of all lightning 
strikes are less than 100 kA).  Corning Optical Communications’' metallic outdoor cables pass 
the sandbox test at level 3 (55kA).  In addition, several designs are rated at level 2 (85 kA) and 
level 1 (105kA) per GR-20-CORE Issue II.  GR-20 Issue III does not require sandbox testing as 
this test is not truly representative of lightning strikes in the field." 

   
Another concern in aerial installations is the stress applied to the cable from wind and ice.  The 
cable performance under these conditions will depend on the distance between poles, type and 
size of cable, geographic location, and type and size of messenger, if used.  Corning Optical 
Communications’' Applications Engineers are available to assist in calculating the sag and 
tension limits for aerial installations. 
 
The third type of installation is direct buried.  To withstand the additional crushing forces and 
rodents in the buried environment, Corning Optical Communications’ recommends an armored 
cable (see Diagram 2).  Rodents can especially be a nuisance if the proper precautions are not 
taken.  They can exert pressures up to 18,000 psi on a cable, easily puncturing an unprotected 
cable.  While it is impossible to design a "rodent proof" cable, one of the most effective methods 
to protect cables from rodent attack has been found to be steel armor, the high hardness and 
low ductility of the steel provides excellent performance for rodent shielding.  Additional 
protection from rodents can be achieved through the use of a double armored cable using two 
steel tape armors with a middle MDPE jacket and a final outside MDPE jacket.  This type of 
cable is necessary when the likelihood of attack from rodents is extremely high. 
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Diagram 3 – Non-Armored, Figure-8 Stranded Loose Tube Cable 
 

 
 
Diagram 4 - Solo All Dielectric, Self-Supporting (ADSS) Cable 
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The stranded loose tube cable design provides excellent protection to the enclosed optical fiber 
from a variety of forces.  The effects of these forces, which may be mechanical or 
environmental, are minimized by this cable design which allows the optical fiber to remain in a 
relatively strain free environment even under adverse conditions.  Choosing the right cable will 
help keep the cable operational even when subjected to these adverse conditions. 
 


