PLANNING ADVISORY NOTICE

Rope Inspection
and Retirement
This PAN is part three in our series on rope. This
series is intended to help raise awareness of various
aspects of synthetic rope and its use in the telecommunications industry. Effective and consistent practices for
the selection, care and maintenance, inspection, repair
and retirement of equipment are critical in order to ensure that work is performed safely, efficiently, and with
quality. The need for these practices is particularly great
with regard to synthetic rope. The Cordage Institute CI
2001-04 4.1.2 dictates, “Ropes that secure or control
valuable assets or whose failure would cause serious
damage, pollution, or threat to life warrant more scrutiny than ropes in non-critical use. If a fiber rope is used
in a highly demanding application, with potentially
critical risks, the advice of a qualified person should be
obtained when developing the specific inspection and
retirement program.”

Nearly every synthetic rope
application on a tower site
would qualify as “a highly
demanding application
with potentially critical risks.”
As a result, contractors in the space need to ensure that
the appropriate level of attention is given to synthetic
rope from initial selection through retirement. Fortunately, existing standards and best practices can be
paired with knowledge and experience to develop, implement, and enforce an effective synthetic rope policy.
The key point we are wanting to convey is that as with
other items such as PPE, there must be a plan or policy
in place for the proper management of rope. The plan/
policy must be followed to ensure that quality work can
be performed in an efficient manner at each work site
ensuring the safety for all involved.

Author: Caleb Messer. The members of the PAN Advisory Group who are involved in the writing and researching of
each PAN topic include: Craig Snyder, Jeremy Buckles, John Erichsen, Ken Hill, Michelle Kang, Marianna Kramarikova,
and Scott Kisting.
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PLANNING ADVISORY NOTICE (CONTINUED)
The “Rope Basics” Planning Advisory Notice from
March-April 2019 provides recommendations for product selection based on rope construction and job application. This Planning Advisory Notice will take a closer
look at best practices for rope inspection programs.
Please note, this article is not intended to be an
all-inclusive program or training manual and does not
attempt to cover all synthetic rope, jobsite-safety, or
rigging fundamentals. For means and methods, ANSI/
ASSP A10.48 and Cordage Institute CI 2001-04 along
with other SOW specific standards or regulations shall
be consulted.
Referenced Standards
■■

Cordage Institute CI 2001-04

■■

ANSI/ASSP A10.48

■■

NFPA 1983-17

■■

ASTM 1740 (rev 2018)

It is the responsibility of the employer to establish a
program for the inspection and retirement of synthetic ropes. As a best practice standard, the CI 2001-04,
specifies that the program must effectively consider
the use and degree of risk of each application, and is
required to include the following primary components:
■■

Assignment of supervisory responsibility

■■

Written process and procedure

■■

Training

■■

Record keeping

■■

Establishment of retirement criteria by application

■■

Schedule for inspections
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Supervisory responsibility is to be conveyed by the
employer as authorized or competent person designations are conveyed by the employer. This person
must be properly trained to recognize damage and
understand the company’s inspection and retirement
criteria. Industry best practices dictate that the answer
to the questions below must be “yes” in order for the
assigned resource to be appropriate:
■■

Are they trained in the appropriate usage, handling, and inspection of the product?

■■

Are they familiar with the product manufacturers’
instructions for care and inspection?

■■

Do they have the authority to remove the rope
from service?

One tool which aids significantly in ensuring that a rope
care program is compliant is an effective rope inspection log. This document helps ensure that there is a
consistent written process and procedure which can
be quickly referenced for record keeping, inspection
schedules and tracking. The appropriate use of a rope
inspection log also provides consistent documentation
of a rope in terms of chain of ownership and use. Additional information can be obtained from ASTM 1740
concerning “Rope Logs.” Per the NFPA’s recommendation, the industry-accepted best practice is the immediate retirement and destruction of any rope for which
the history and past usage is unknown. The inspection
log provides the background necessary to understand
the rope’s previous application and increases control
which will lead to improved efficiencies and safety.
These logs should include the inspection date, rope
identification, where the inspection is taking place,
general condition, and then a checklist which serves as
a pass/fail for the company’s inspection and retirement
policies.
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The following techniques should be incorporated into a
rope inspection program.
Tactile Inspection:
■■

Lay the rope out on a smooth surface in a straight
line under hand tension. Apply just enough tension
to straighten the rope. Common rope diameters
(3/4” or less) in the telecommunications industry are small enough to be inspected by pulling
segments hand over hand without the need for
additional equipment.

■■

Feel for unevenness, rough spots, or stiff sections.

■■

Open ropes and examine the interior

		

For twisted ropes – turn the rope slightly to
open the interior;

		

For braided ropes – push on opposite ends to
open the interior to view;

-

Be careful not to pull strands excessively; and

- Look for broken filaments, fuzzy areas, and kink
		band.
■■

Check braded ropes for hardness – the rope
should open when pushed and should be supple
and bend easily. They should flatten slightly when
compressed laterally.

■■

Check kernmantle, jacketed, or double braids for
core breaks, this is manifested by sudden reduction
in diameter and can be felt by running hands over
the rope.

■■

Check for consistent circumference throughout the
rope. Measure any questionable location and make
note of any location where circumference varies by
more than 10%.
Visual Inspection:
■■

Look the rope down its length and inspect for high
or low strands or uneven cross sections. Look for
twists in braded ropes and corkscrewing in stranded ropes.

■■

Examine the entire rope length for damage and
deterioration – including eye splices. Record
findings and note the locations of any detectible
damage

■■

Check for inconsistency in lay length (twisted) or
pick length (braided)
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PLANNING ADVISORY NOTICE (CONTINUED)
■■

Examine for abrasion, cuts, and broken yarns. Make
a note of type, location, and severity of damage –
including depth of abraded or worn spots, frequency of spacing of damage, number of strands
impacted, etc.

Potential problem areas can be noted for further review
by marking locations with tape or knotted twine.
Additionally, it is important to perform a meaningful
inspection of any broken rope. Note the location and
nature of the break and identify the conditions which
caused the damage. This should be noted and reported so that abatement procedures can be incorporated
into rope care and rigging programs. It is important to
understand why the breakage occurred as it may predicate an inspection of other parts of the rigging system
or the rigging path.
Below are the most common causes of rope damage
and recommendations for when to remove the rope
from service. Please note that access to a qualified
person is essential as the qualified person will be able
to support the authorized and competent persons with
proper assessments and guidance to adhere to the
rope management program/plan.
Excessive Tension/Shock Loading
Shock loading refers to a sudden and drastic increase
in load as a result of the application of significant
sudden and/or uncontrolled force. Excessive tension
occurs when the force applied to the rope exceeds the
safe working load. This can be a result of a load getting
caught and/or forces beyond the actual load weight
contributing to force (tag force, drag, etc). Any rope
which has been subjected to a shock load or excessive
force should be immediately removed from service
until it can be assessed by a qualified person.
Cyclic Tension/Wear
Fiber-on-fiber abrasion is inevitable when a rope is in
use. A rope should be removed from service when a
tactile inspection uncovers broken or melted internal
filaments, or when a visual inspection shows significant
degradation to the sheath.
External Abrasion
Synthetic rope passing through blocks or being run
through controlled descent devices can create significant friction, resulting in abrasion over time. Other frequent causes of external abrasion are contact with the
structure (during use, or when left to hang overnight
without being secured) and improper handling or site
to site transport. A rope shall be removed from service
when an inspection shows gouges or strips, surface
melting or blackening, or significant fiber fraying. Note
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– not all “fuzzing” is cause for removing a rope from
service. A good initial rule when evaluating the severity of external abrasion is to ensure that less than half
of the external filaments are frayed in any single pick
(collection of threads which are stranded together in
the braid). If any of the individual picks show that close
to half of the threads are abraded – the rope should be
immediately removed from service.
Cutting
A visual inspection will make cut locations with the risk
of strength degradation obvious. It is important to note
that while jacketed ropes’ strength is minimally influenced by the sheath, cuts increase the risk of the rope
milking or peeling. Any rope which shows an obvious
cut should be immediately removed from service.
Hockles, Twists, Kinks, or Corkscrewing
A visual inspection of the length of the rope will show if
hockles, twists, kinks, or corkscrewing are present. Any
rope which doesn’t revert back to its intended shape
after the application of minimal force in opposing directions (ie – pulling from opposite directions, without
the assistance of machinery) should be immediately
removed from service.
UV Degradation
The majority of the synthetic rope in the field is nylon,
polyester, or some combination of the two. While polyester has longer-term UV resistance, both materials see
strength degradation over time with sun exposure. Any
rope which shows significant color fading, or any rope
for which you are unaware of daily storage practices,
should be immediately removed from service.
Chemical and Heat Degradation
Rope manufacturers provide guidance about the chemicals which will cause damage to the fibers used to
construct their rope. Any rope which has been exposed
to any of these chemicals should be immediately removed from service. Additionally, any rope which shows
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damage during a visual or tactile inspection as a result
of excess heat should be immediately removed from
service.
Rope Retirement Recommendations from a Legend
In December of 2013, the rope and rescue world lost a
pioneer with the passing of Steve Hudson, the founder
of Pigeon Mountain Industries, Inc. (PMI). Steve always
had a straightforward, no-nonsense approach to the
evaluation of ropes and the decision as to whether or
not they should be retired. The bullet points below
come from one of Steve’s many classes on rope care
and retirement.
■■

Any rope with a notable reduction of diameter –
(i.e. hour glassing).

■■

Any rope whose strength or integrity may have
been compromised during use.

■■

Any rope subjected to uncontrolled or excessive
loading.

■■

Any rope which is greater than 10 years old –
regardless of history and usage.

■■

Any rope whose history and past usage you are
uncertain about.

■■

Any rope that has been exposed to heat, direct
flame, or excessive abrasion.

■■

Any rope that is visibly damaged.

■■

Any rope that has been exposed to any liquids,
solids, gases, mists, or vapors of any chemical
which can deteriorate the rope.

■■

Any rope which does not pass inspection by a
competent person.

■■

When there is any doubt about the safety or
serviceability of the rope.

■■

Loss of faith in the condition of the rope – if you’re
experienced and you’re even considering retiring
the rope, it’s probably a sign you should retire it.

If there is any doubt about the rope, or any loss of faith
in the rope’s condition, retire it. A failure in nearly every
synthetic rope application in the industry would be
catastrophic, with significant risk of injury or property
damage. When in doubt, take it out.
In closing- we hope this PAN is of benefit and that it
with other PAN’s, industry standards, and regulations
will allow for the effective planning of work to ensure
quality, supporting efficiency and providing for a safe
work environment for all involved in the deployment of
the telecommunications infrastructure. n
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