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Conduit Pull Planning – Results  
AEN 38, Revision 6 
This Applications Engineering Note is intended to be provided in conjunction with the results 
of the Corning Optical Communications analysis of a cable duct installation and defines the 
terms listed in the analysis as well as the assumptions used to complete this analysis. 
 

Definition of Terms: 

Coefficient of Friction (COF) - The ratio of the magnitude of the maximum force of static 
friction to the magnitude of the normal force between two surfaces.  In this case, the normal 
force is a function of the weight of the cable applied at right angles to the conduit/duct inner 
wall.  The two surfaces in question are the optical fiber cable and the conduit/duct inner wall.   
This COF value can be affected by a number of field factors including use of pulling 
lubricants, cable outer jacket material, conduit conditions and environmental factors. 
Incoming Tension - Some cable pulls may entail some initial tension on the cable before 
actual installation in the conduit/duct is initiated.  This tension could be caused by reel back 
tension, weight of cable being lifted to a duct entry point, and/or other factors that can 
ultimately increase the tension placed on the cable. 

Segments - Each segment is made up of a straight section plus a bend section of 
conduit/duct.  A pull direction through the bend section is decided before data entry.  The 
program also provides results for pulling in the reverse direction. 
Straight Section Angle – Angle  of the straight section, measured at the beginning of the 
straight section, in positive degrees, counterclockwise from horizontal. 

Pull Direction Up or Down - If the straight section is not horizontal (   0 degrees), the 
cable will either be moving “up” or “down” as it is pulled through this section. 

Straight Section Length - Length L of this section in feet. 

Bend Type - Four types of bends are designated. 

1) N - No bend 

2) H - Bend in the horizontal plane 

3) VD - Vertical Concave Down Bend 

VU - Vertical Concave Up Bend 
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Figure 1 Bends 
 
Up or Down - Pulling direction through the bends reviewed earlier in Figure 1. 

Bend Radii - The radius of the conduit/duct bend specified under Bend Type.  This radius 
should NOT be smaller than the minimum cable bend radius. 

Bend Angle - The angle of the change in direction of the cable in reference to the bend.  
This value should be  90 degrees. 
Tension - The cable tension expected at the end of each segment during installation.  This 
information is useful to determine if a mid-assist point, junction box or handhole is required to 
complete a cable pull without exceeding the cable's maximum allowable tension. 

SW Press - The sidewall pressure placed on the cable as it is being pulled.  This value is a 
function of the tension at this segment and the length of the bend.  Sidewall pressure does 
not represent a major issue during cable pulling as long as the installer does not exceed the 
cable's rated maximum allowable tension and minimum bending radius. 

In order to best approximate the conduit/duct installation, several assumptions have been 
used in this analysis: 

1) A coefficient of friction of 0.35 is used for most calculations where the cable jacket type 
and conduit/duct type are not known.  This friction value is based on testing performed 
with optical fiber cables pulled in conduit/duct given an appropriate amount of water-
based pulling lubricant.  If additional cables are placed in the conduit/duct, this value 
may be adjusted to model the interaction between these cables.  

2) If multiple cables are placed in the duct during a single pull, the maximum pull tension 
during this installation is based on the cable with the lowest allowable tension. 

3) Minor changes in elevation (  4 degrees) through the straight segments are not modeled 
in this calculation.  For major changes in elevation, a separate segment should be 
placed in the calculation. 

4) The program does not take into account any twisting of the innerduct in the conduit/duct 
system.  Some types of innerduct will spiral down the length of a duct, causing extreme 
bends and twists during a cable pull.   This twisting can dramatically increase the tension 
needed to pull a cable through this innerduct. 
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If you have any questions regarding this information or pulling optical fiber cables in 
conduit/duct, please contact Corning Optical Communications Technical Support Line. 

Given the inordinate amount of factors affecting a cable pull and the assumptions listed 
previously, the requester understands that the results provided are approximations only and 
that Corning Optical Communications shall have no liability or responsibility to any customer 
or other persons with respect to these results. 
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