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Analysis of Causes of Optical Cable
Breakage

Overview
The causes of the external breakage in power optical cable are analyzed, and the
measures for preventing the external breakage of power optical cable are probed in
this paper.

Key Takeaways
Optical cable breakage is primarily caused by external forces, environmental
conditions, intrinsic fiber defects, and human factors.

Types of Optical Cable Faults

Optical cable failures can be categorized into three main types: complete cable
interruption, partial bundle tube interruption, and partial fiber interruption within a
single bundle. Complete breaks result in total signal loss, while partial interruptions
may affect only some fibers, often making detection and repair more challenging.

External Factors

External forces are a leading cause of cable breakage. These include excavation
damage, accidental cuts during construction, and vandalism. Even minor mechanical
stress, such as bending beyond the cable's minimum radius, can cause micro-
bending or fiber fractures over time.

Rodent or animal bites, as well as impacts from vehicles or equipment, also
contribute to physical damage.
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Environmental and Natural Causes

Environmental conditions significantly affect cable integrity. Temperature extremes
can cause the cable sheath to shrink or expand, inducing stress on the fibers and
leading to micro-bending or breakage. Water ingress into splice boxes or cable joints
can chemically degrade the fiber by breaking silicon-oxygen bonds, resulting in
increased attenuation or fiber failure.

Natural disasters such as floods, earthquakes, lightning strikes, and strong winds can
also damage cables.

Intrinsic Cable Defects

Some failures originate from the fiber itself. Optical fibers are made of glass and
plastic, which are inherently fragile. Static fatigue over time, hydrogen-induced
attenuation, or manufacturing defects can weaken the fiber.

Modern fibers, such as ITU G. 652 C/D, are designed to resist hydrogen aging and
maintain low attenuation, but improper handling or installation stress can still lead to
breakage.

Human Factors

Human error during installation or maintenance is another major contributor.
Excessive bending, improper splicing, or mechanical stress during cable laying can
damage fibers. Inadequate protection in joint boxes or failure to follow installation
standards increases the likelihood of long-term failures.

Preventive Measures

To mitigate optical cable breakage, it is essential to: Follow proper installation
standards and maintain minimum bending radii. Use waterproof and rodent-resistant
cable designs. Conduct regular inspections and maintenance to detect early signs of
stress or damage.

Employ advanced fault detection techniques like Optical Time Domain Reflectometry
(OTDR) for precise fault localization. Understanding these causes allows for better
cable design, installation practices, and maintenance strategies, ultimately improving
reliability and reducing operational costs.
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Article Content

Analysis of the Causes of Communication Optical Cable Damage

The causes of the external breakage in power optical cable are analyzed, and the
measures for preventing the external breakage of power optical cable are probed in
this paper.

Technology Analysis of Anti-external Damage for Electric Power ...

The causes of the exter-nal breakage in power optical cable are analyzed, and the
measures for preventing the external breakage of power optical cable are probed in
this paper.

Optical Fiber Cable Design & Reliability

Intrinsic Cable Failure Cablers have very little influence on the majority of causes of
cable field failures. While a small percentage, we can examine the “intrinsic” cable
failures and what is done to prevent

Causes of cable failures

The reasons for the failure of optical cable lines can be roughly divided into four
categories: external factors, natural disasters, defects of the

ROOT CAUSES and REMEDIAL MEASURES FOR CABLE FAILURES

Finding the root cause of cable failures can lead to better operation & maintenance
practices and produce more reliable operation in the future. This in turn will lead to
lower operating cost with higher

Causes and Analysis of Optical Cable Communication

The above 4 kinds of faults are the most important reasons for the communication
faults of armored optical cables summed up over the years, and

How to Identify Fiber Cable Damage Explained

Engineering explanation of fiber cable damage mechanisms, failure indicators, and
diagnostic behavior in fiber optic networks.

Field Test Research of External Breakage Monitoring Based on Live ...

In this paper, the field test is carried out for the external broken event of live network
optical cable, and its characteristics are analyzed by collecting vib

Analysis and solutions of common faults of optical fiber and cable

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 4/5

According to the fault analysis, there are many problems in the connector box for
optical cable failure caused by non-external forces. The reasons for fiber breakage or
increase attenuation

Analyzing Power Cable Failures

This document discusses finding the root causes of power cable failures. It explains
that determining the underlying cause can help prevent future failures and lower
costs.

What Causes Fiber Optics to Fail? 5 Reasons

This causes a cable breakage, leading to an increase in attenuation. 3 – Rodent/fire
damage. 4 – Improper sealing and moisture ingress into the fiber optic cause an

NTT Technical Review, Jun. 2014, Vol. 12, No. 6

They found a breakage in the sheath of two optical fiber cables. Upon closer
inspection, they found that one optical fiber cable had bulges and a hole in the
sheath, and the other cable had breakages, as

Main Causes of Fiber Optic Failures,Industry News

3 pression or Breakage of Fiber Optic Cable: When fiber optic cables experience
uneven stress, such as pressure or temperature changes affecting plastic-coated
fibers, they may

Identifying 8 Common Causes of Fiber Optic Cable Damage and

The next common cause of fiber optic cable damage is loose or damaged connectors.
The connectors act as a link between the cable and the rest of the network. The
problem with these

A Model of the Fiber-Optic Cable Reliability with the Restoration of ...

The article proposes a method for calculating the reliability measures of a fiber-optic
cable, taking into account the effect of both gradual and sudden failures. The cause
of gradual failures is the aging of

Optical cable line failure analysis

The interruption of the optical cable line caused by external factors or the optical
fiber itself, which affects the communication service, is called the

An overview of fiber failures in cables and interconnecting devices

Failure analysis of fiber optic cables, components and devices from manufacturing
operations, installation and field deployment has been important in reliability
assurance for fiber optic
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Analysis Of Fiber Optic Cable Aging Cases

The aging problem of fiber optic cable is hidden, but it poses a great threat to the
operation quality and safety of telecommunication transmission network, which may
cause significant losses to
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