ZONE 3 ROPE MANUAL

Anchor Systems

General information:

· In the absence of a single “bombproof” anchor point that can be solely relied upon to guarantee the ability to safely hold the projected load, two options may be available. The first option is to support the primary anchor with a secondary “backup” anchor located immediately behind the primary anchor and in line with the load. The second option is to utilize multiple anchor points forming a load distributing anchor system that will evenly distribute the load between the available anchors and redistribute the load among the anchor points if one of the anchor points should fail.

· If the only anchor points available to use are of “questionable” strength, thus prompting a decision to use multiple anchor points tied together to create a load distributing anchor system, considerable risk may occur. The risk is that should one or more of the “questionable” anchor points fail, the redistribution of the load among the remaining “questionable” anchors could cause failure of the entire anchor system since you are now carrying the load with fewer “questionable” anchor points than what you began with. Another potential problem is that the creation of dynamic forces that happens when a weak anchor point fails will impact the remaining “questionable” anchors when the load attempts to redistribute and may cause the collapse of the entire anchor system. 

Backup anchors:

· A backup secondary anchor utilized to support a primary anchor must be rigged to counter the type of force that the load is applying to the primary anchor. (Example: If the load is applying a shear or leverage force to the primary anchor, the backup anchor must counter this effect with the same type of force). 

· The rigging between the backup secondary anchor and the primary anchor must include a connection to the primary anchors rope based system. This will allow the backup secondary anchor to capture the load should the primary anchor fail or move.

· The backup anchor must be located directly behind the primary anchor and be in line with the load. 

· The rigging between the primary and secondary backup anchor is known as a “Tieback”. A Tieback may be rigged as follows:

1.
Secure each anchor with an anchor strap or webbing (remember to intertwine this webbing with the existing webbing on the primary anchor). Place a carabiner into the webbing on each anchor.
2.
Tie a figure 8 on a bight in the back tie rope and place it in the carabiner connected to the primary anchor webbing. 

3.
Run the rope through the backup anchors carabiner, back through the primary, and then bring back towards the back up anchor.

4.
Secure the rope with a single, triple wrap prusik attached to the backup anchors carabiner. Secure the carabiner gates.

5.
Tension to apply a counter force to the load. (Note: the backtie applies a 3:1 theoretical mechanical advantage).   
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A Tieback

Load distributing and load sharing anchor systems:

· Load sharing anchor systems are designed to tie two or more anchors together to distribute the weight of the load between the anchors. Due to the nature of how load sharing anchors are rigged, the load will only be equalized when the load remains inline with the shared anchors. Any shift in the direction that the load applies to the anchors can result in the entire weight of the load shifting to one of the anchors only. Due to this fact, load sharing anchor systems should generally not be utilized.

· Load distributing anchor systems are also designed to tie two or more anchors together to distribute the weight of the load evenly between the anchors. If there is a shift in direction of the load, or a failure of one of the anchor points, the load will be redistributed equally among the remaining anchor points.

· Load distributing anchor systems must be tied in a manner that keeps the actual load distributing system itself small in size. This is accomplished by extending from each anchor point to the small load distributing system rather than making the load distributing system large enough to connect to each anchor point. The reason for this is if you are using a large loop type load distributing system and one of the anchor points fails, the load will drop the length of the slack in the collapsed leg creating a large dynamic force that will impact the remaining anchor points. 

· Keep all interior angles in a load distributing system less than 90 degrees.

· Load distributing anchor systems may be assembled with either webbing tied correctly in a loop formation or by using life safety rope configured with a Double Loop Figure 8 knot with one of the two loops made larger to connect from the anchor points to the small loop of the Figure 8.

· Webbing utilized for a load distributing anchor system generally works well for tying two anchor points together. When tying more than two anchor points together, sometimes the overhand bend used in tying the webbing together into a loop can cause the redistribution of the load to go slowly or with difficulty. In these cases, the use of a load distributing anchor system made from life safety rope configured by a Double Loop Figure 8 on a Bight, will allow a smoother transition of weight distribution if one of the anchor points fails.
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Load sharing anchor system
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Load sharing anchor system with load shift
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Two point load distributing using webbing.
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Two point load distributing with load shift.
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Three point load distributing using webbing.
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Two point load distributing using life safety rope 

                           configured with a Double Loop Figure-8.
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Three point load distributing using life safety rope 

                          configured with a Double Loop Figure-8.

Full strength anchor tie-off:

· Full strength anchor tie-offs are simplistically made, quick to assemble, and retain most of the strength in the rope (on larger diameter anchors). Full strength anchor tie-offs are most often utilized as a means of securing a “far side” anchor for Track Lines on either a Highline system or as a Track Line across a river for a boat based platform. The full strength tie-off can be secured using no hardware by using a Figure 8 follow through or with one carabiner attached to a Figure 8 on a Bight as shown below.
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Full strength anchor tie-off.



































