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Manual 1 ofl0
EVOLUTION OF ROPE, KNOTS, & HITCHES

*This manual, nor any other manual in this eigfatrt series are to be considered
anall-inclusive or standalone training aid. The manuals are designed to help guide
you through an evolution of common topics and practices that can be found
throughout the United States. Tree work is inherently dangerous, and you must be
trained under the spervision and instruction of skilled workers before attempting
to replicate any of these situations alone. *

Pre-Face

In this first manual in the series, you will be reading into the evolution of rope and
rope construction from simple natural manila fidato todays synthetic multiple
braid ropes.

The tree care industry relies heavily upon ropes, ropes support your life and the
lives of your peers as well as helping to keep you employed. There are many
obstacles and challenges Line Clearance Tree Trimmers face, death is not the on
possibility, a mstake could cost the climber or trimmer their career. Ropes can
help prevent accidents and maintain control over all facets of the job/task at hand
reducing and eliminating unnecessary accidents.

Also included in this manual is anrdepth review and insuction on knots and

hitches used by most tree care professionals. Some knots are used for rigging
while others are used for life support. Be sure to read the description of each knot
Tie Dress & Set (TDS) each knot, and test your knot or hitch befre us



Throughout your career, you will come to depend upon rope to save your life,
complete a job without damaging property, make a dangerous situation safer, or use it to
rescue a caworker. Rope has countless uses within this industry but must be upeaperly
and cared for.

In this manual you will become acquainted with rope types, rope construction, care and
inspection, proper uses and the various knots/hitches used in the industry.

First, lets look at a brief timeline consisting of the evolutiori mpe from its humble
beginnings to todays advancements.

Manila rope:natural fibers tightly twisted together then braided into a single line. Manila rope is named after
the highest producer of its natural contents, Manila Philippines. This was a ggatrr its day but since has
been replaced with synthetic material offering smaller diameters, lighter weight, and higher breaking
strengths.

Manila rope is a type of rope made
from manila hemp.

Manila hemp is a type

of fiber obtained from the leaves of
the abaca. It is not actually hemp,
but named so because hemp was
long a major source of fiber, and
other fibers were sometimes named
after it. The name refers to

the capital of the Philippines, one of
the main producers of abaca.
Wikipedia

View these vintage photos from the pioneers of tree climbing.
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Rope material started turnlng Ilttle fibers of plant material into bigger fibers, thoseebl@tgars get
turned into even bigger fibers until you have one strand of a rope. Then one strand is added to another and
another until they can be braided together by hand to create rope.

Now we have automated machines that can create thousands of unifeetwith specific colors, braiding,
patterns, and application properties. Drums of synthetic material are loaded onto a platform of spinning rods
that rotate around one another in a specific pattern, this rotation makes the braid.

Rope material and cofrsiction has gotten so much better ANSI actually states that no rope used as a climb
line can be made of natural material. It has to be synthetic and-M&anRS (2 ! b{Lkh{ 1! Q&
requirements for its intended purposé some case synthetic rope candteonger then braided steel, and

lighter! Forexample{ | Ya2y w21J5Qa da! YaliSSté¢ gKAOK Aa airi S 73
enough to float on water!
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and be constructed from synthetic fiber, with a minimum breaking strength of 5,400 pounds (24.02 kilonewtons [KN])
without terminations when new. Maximum working elongation shall not exceed 7 percent at a load of 540 pounds
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COMPARISON:
High-Performance Synthetics vs. Wire Rope

STRENGTH WEIGHT E RESISTANCE

The ropes used in the industry of tree removal, tree trimming, powerline clearance, and
arboriculture are categorized on the following page:



Static / Kernmantle these ropes have little to no elongation and high abrasion resistance. They are typically
usdl for Single Rope Technique (SRT) climbing due to the benefits of not having a rope that bounces while
Oft AYOAY3 & ¢Sttt & SEGNI FTANXYyS&a [yR (G2dAK 2 dzi
devices.

Dynamic:rope that is used in Dynamic Doubled Rope Technique (DdRT) and is most commonly 16 or 24 stra
rope. This rope has some elongation/stretch properties and works well with most hardware. The example
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industry.

Double Braid:Double braid ropes used in the arborist industries generally have an outer sheath with two
carriers braided into 24 strands that house the core. These ropeshare the load betwen the core and the
outer jacket. Cores SLISY RSy i 5 difflrdbéc8use thielcokeRnBére the strength is and the outer
sheath is simply for protection, identification, and to hold the inner core together. A common double braid
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strength and low stretch. This family of ropes is the most desirable rigging applications.

Hollow Braid:hollow braids can be made of either 1 or 2 carrier strandss fidpe has no core making it
completely hollow, this construction makes it inherently easy to splice. Samson-feenand Tenex are very
widely used in sling systems used for installing rigging blocks &RWairaps as well as slings used to wrap
logs forlifting/lowering. This rope is extremely strong and an advantageous choice for rigging applications.

3 Strand:Todays three strand ropes are still made from synthetic fiber but follow the same construction
principle as the original Manila rope. They are generally used for hand lines or pull lines. Some device such &
the Masdam rope come along only work with 3astd ropes. Rope advances have placed 3 strand

construction types at the most basic level due to their low strengths and high weights.
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Key terms:

Bend:referred to a type of knot that joins two ropes together

Bend Ratiothe size or diameter of devicéthb a rope is placed over or through creates a bend ration
Bight:a long loop of ropeor- where a knot cinches down onto itself when loaded

Bulge:section of a rope where internal fibers are bent/twisted inside the core creating a bump
Coil:startedators NR LIS SYyRX YIFI1Ay3 208SNKIYR GdiNya Ay 2ySQ
Diameter:refers to ropes crossectional width

Double Braidrope with braided outer sleeve and braided inner core

Dynamic:opposite of static, dynamic loading can either very inghieor unload then load again
Friction: heat caused by rubbing, causes damage and rope glazing

Flat Spotiarea of rope where the internal fibers have broken or separated leaving a flat spot
Glazingsections of a rope where it was exposed to excessive amsaaf friction that melted fibers
Hockel:small twist within the rope

Hollow Braid:rope with 1 carrier strand or 2 but has no core

Kernmantle:type of rope with little stretch and high abrasion resistance

Overhand turn:a loop made in the rope hyylace the working end over the nemorking end

Static:a load or applied weight that is constant, rohanging

Three strand:3 separate ropes braided together

Climbing Linea rope that is used only for life support

Rigging Linerope reserved for liftingbwering of wood and limbs

Hitch: knot consisting in wraps/braids that allows it to move in both directions when no weight is applied but
then grips the rope and holds when weight is applied

Stopper Knotknot at the end of a rope to prevent it from png through a device or hitch

Tie Dress & Set (TD®fter you tie a knot, perform TDS to get the knot ready for use

Ropes used for climbing:

The ropes you will be using for life support must be a minimum of ¥z with a minimum breaking strength of
5,400pounds and no more than 7% elongation with 540 pounds applied. %2 inch ropes are extremely commor
in most DART systems because of their overall knotability, breaking strength, ease of use, cost, and it is
required by ANSI unless certain conditions have beeh
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not less than 7/16 inch (11 mm) diameter may be used, provided the employer can demonstrate it does not
create a safety hazard for the arbstriand the arborist has been instructed in its use. The line selected shall
meet or exceed the standards for arborist climbing lines and shall be identified by the manufacturer as
ddzA Gl 6fS F2NJ GNBS Of AYOAYIdE

This ANSI exception is most widely used tallggand safely utilize Kernmantle/Static Ropes because 90% of
the Static/Kernmantle ropes on the market are not 12.7 mm, they are generally much smaller ranging from
8mm-12mm. SRT climbing systems should almost only be used with static rope, even theuggssible to

use ascender equipment and SRT equipment on DART options previously mentioned, SRT works better and
safer on static ropeOn the following page are examples of these two rope types, their sizes and differences.
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DdRT Ropes:
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This rope is a hybrid rope that can be used for both DART and SRT systems. It has 24 tightly woven strands
a strong inner core. It is easy to see and distinguishable from other ropes or vegetation due to its bright color
pati SNy ® LGa alyz2Gro0AftAGeeE NIYGAY3I A& KAIK & gStf
long and even work well when wet.
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good knotability and good overall value. It is a 16 strand DdRT climbing line offering a breaking strength of
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multi-colored approach makes it one of the brightest ropes in the tree and easily visible. It is on the larger enc
of the scale foDdRT ropes, the extra .5 mm makes a noticeable difference when this rope is paired with eye

and-eye friction hitches. It has a spliced eye breaking strength of 6,200 pounds.

Of coursethere are many versions, brands, and size of DART climbing ropbe omarket today. The
examples above are common place ropes with a good reputation in the industry.

SRT ROPES:
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Snake bite has been offered in a variety of sizes and colors since its incepticcongtiaction of rope is one

of the stiffest and longest lasting kernmantle ropes on the market. The above color scheme is extremely brigt
while still offering excellent knotability and stiffness the rope is knownThbe outer jacket does not pick

when wsing toothed cammed ascenders, you expect to get a lot of use from this rope choice. Being smaller
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