
Requirements for fiber optic cables
passing through ducts

Article Overview

Fiber optic cables installed in ducts must meet minimum bend radius, pulling tension, fill ratio, and

mechanical protection requirements to ensure performance and longevity.

Cable and Duct Specifications

Minimum Bend Radius: Fiber optic cables must not be bent beyond their minimum bend radius during

installation or operation. A common guideline is to use 15 times the cable outer diameter for the working bend

radius during installation, and double that for pull wheels or rollers to prevent damage ( ). Pulling Tension:

Maximum pulling tension should not exceed the cable's rated tensile strength. Excessive tension can cause

microbending or fiber strain, reducing optical performance. For microcables, air-assisted blowing or pushing

techniques are used to minimize stress ( ). Innerduct and Fill Ratio: Innerducts subdivide ducts and facilitate

future cable pulls. The fill ratio (cable cross-sectional area vs. innerduct area) should generally remain below

65% to reduce friction and pulling tension ( ). Corrugated or smooth-walled polyethylene or PVC innerducts

are commonly used. Cable Protection: Cables must be protected in manholes and intermediate access points.

Proper racking space should maintain the minimum bend radius and prevent mechanical damage ( ). Metallic

components in cables should be kept clear of power lines to avoid interference or hazards ( ).

Installation Practices

Site Survey and Pull Plan: Conduct a thorough survey to identify obstacles, bends, offsets, and environmental

hazards. Develop a cable pull plan detailing reel locations, intermediate access points, and responsibilities ( ).

Coiling and Handling: Use figure-8 loops when unspooling cable to prevent twisting. Avoid coiling in a single

direction for lengths over 30 m ( ). Environmental Considerations: Protect cables from sharp edges, high

temperatures, and moisture. LSZH sheathed cables are more sensitive to mechanical stress, especially in hot

conditions ( ). Installation Techniques: Pulling, backfeeding, or air-assisted blowing can be used depending on

duct length and cable type. Avoid pulling new cables over existing ones to prevent entanglement ( ).

Standards and Guidelines

ITU-T L.100: Specifies characteristics, construction, and performance criteria for optical fiber cables installed

in ducts and tunnels, including mechanical and optical tests ( ). FOA Standards: Provide comprehensive

guidance on outside plant cable installation, safety, and best practices for ducted fiber optic networks ( ).

Manufacturer Datasheets: Always consult the cable datasheet for specific minimum bend radius, tensile

strength, and environmental limits ( ).

Summary
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To ensure reliable fiber optic performance in ducts:

o Maintain minimum bend radius and avoid sharp turns.

o Respect maximum pulling tension and use proper installation techniques.

o Use appropriately sized innerducts and maintain low fill ratios.

o Protect cables in manholes and from environmental hazards.

o Follow industry standards (ITU-T L.100, FOA) and manufacturer specifications. Proper planning, handling,

and adherence to these requirements minimize fiber damage, maintain optical performance, and allow for

future network expansion.

Duct fiber optic cables--often called "duct fiber"--are specialized optical cables engineered

1.1 Optical fiber cables for telecommunication application have been installed in pipes/ducts for many years.

The installation process

Placing cables underground has the added benefits of reducing transmission losses, aiding planning consent

and reduced risk of

Readers of this document are encouraged to seek information on specific matters regarding Optical cables and

components from the

Passive loss is made up of fiber loss, connector loss, and splice loss. Don''t forget any couplers or splitters in

the link. If the

The following items are key considerations in preparation for installing the fiber optic cable when the

construction is ready for cable

This document provides guidelines for installing fiber optic cable into an underground duct using either a

pulling or air blowing

Cable blowing is the process of blowing optical fibre cable through a duct while simultaneously pushing the

cable into the duct.

Recommended technical requirements are detailed by reference to IEC 60794-3-11 on outdoor optical fibre

cables for duct, directly

Choosing the right duct type is crucial, based on installation environment and desired fiber optic bandwidth
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capacity.

The normal recommendation for fiber optic cable bend radius is the minimum bend radius under tension

during pulling is 20 times the

As fiber optic cable is sensitive to excessive pulling, bending and crush forces, much care shall be taken to

avoid cable damage

Fiber optic cable duct installation methods, optical cable installation preparations, and optical fiber cable

installation

Discover fiber optic ducts are vital for the protection and organization of fiber optic cables in

What is Duct Fiber Optic Cable? Duct fiber optic cable refers to a specific type of optical

This document provides comprehensive guidelines for single-mode optical fiber cables installed via the

pulling method in ducts and

Web: https://millstraining.co.za
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