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I. I NTRODUCTION
Nylon is at the heart of the soft equipment that almost all rescue professionals use on a daily basis. It
is used as both the core and sheath of many different ropes, it makes up the majority of webbing in use,
and it is often used in the load bearing elements of harnesses. Unfortunately little is known about how
life-critical nylon software is affected by solar exposure and, more specifically, ultra-violet (UV) radiation.
In this paper, we present an overview of the effect that UV radiation has on nylon as a material, we then
examine the loss in strength that occurred in new webbing left outside and exposed to the elements for a
six month time span from Dec. 3, 2016 to June 3, 2017. Finally, we present a theoretical model for the
degradation of UV webbing placed in locations around the nation and propose a study to validate this
model.
II. BACKGROUND AND M OTIVATION
While people often discuss the likelihood of failure in nylon-based software, it is rarely observed in
practice. For the most part, nylon is an incredibly resilient material; however, that does not mean that
it is impervious to degradation from exposure to the elements. Our research from 2016 [13] and other
past efforts [3, 7, 8, 9] demonstrate that nylon softgoods will experience a loss in strength when they are
exposed to water, chemicals, and age.
Furthermore, past test results indicated that water had a statistically significant impact on the strength
of webbing, while freezing did not [13]. McKently and Parker performed tests in 2001, 2002, and 2013
that showed various chemicals can have a significant impact on the strength of nylon rope [7, 8, 9]. Smith
conducted an experiment to determine whether disinfectants decrease the strength of webbing, and he
found that bleach has a very significant effect, while other disinfectants do not [10]. Denike performed
experiments in 2016 on the effect disinfectants have on nylon rope as well [3]. He found that some common
disinfectants have statistically significant effect on the strength of the rope, and all had a significant effect
on the elasticity of the rope, though he mentioned that this could be due to the effects of the water used
to dilute the solutions. Evans found that webbing has an average strength loss of around 1.5 percent per
year due to aging and normal use [4]. However, no studies were identified that directly explored webbing
exposed to UV radiation and the associated strength loss.
An example of the danger from degraded webbing from UV radiation is contained in a recent experience
related by a canyoneer. In 2016, a group of nine were descending Cerberus canyon in Death Valley. At
the 16th rappel, a “deadman” anchor had been established with the base rock measuring 2 to 2.5 feet in
diameter. The webbing on this anchor was inspected and found to have no significant wear or discoloration.
Four of the members of the group successfully rappelled off of the anchor. The fifth member of the group
was not so lucky. As he rappelled, the webbing failed and he fell approximately 15 feet. The webbing
was collected and later tested in a tensile testing machine where it was found to fail at approximately
350 lbs. Two sections of the webbing, that upon later inspection appeared to be less UV damaged than
the section that failed, were later tested and found to fail at 650 and 1200 lbs. This unfortunate example
illustrates how nylon is weakened through exposure to the elements, and in particular UV radiation [1].
From a material science perspective, it is well understood that as nylon is exposed to UV radiation
irreversible changes in the material begin to take place. As the nylon is exposed, chemical bonds within
the material begin to break, which results in the formation of free radicals. Ultimately, these free radicals

