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Circus Rigging Standard 
 

Introduction 

 

         Rigging is the design and construction of systems that direct 

and manipulate force in a specific environment using lines of 

tension in relation to load bearing anchor points.  There are many 

activities and industries that use rigging including theatre, 

climbing, remote rescue operations, construction, large materials 

handling, sailing, transportation, and circus arts.  Each industry that 

uses rigging has a standard set of equipment and set of techniques 

for installing and using equipment.  Circus rigging is unique 

among industries that use rigging because circus is primarily an 

artistic activity.  As an artistic activity circus strives to present 

original and innovative performances, and the rigging for those 

performances must be custom designed for each activity in a way 

that is effective, portable, and aesthetic.  There is no standard for 

the manufacture of circus equipment and rigging materials.  

Materials are borrowed from theatre, climbing, construction, 

yachting, and any other source available to the imagination.  

Equipment is custom built by welding, tying, splicing, bolting, 

sewing, milling and any other available means.  Circus riggers 

must be imaginative, artistic, capable, responsible, and above all, 

knowledgeable to successfully provide the systems and structures 

necessary for the acrobats of the circus ring to safely present their 

acts.   

         Because of the creative nature of circus rigging, an effective 

rigging standard is elusive.  It is not possible to design a set of 

guidelines that allow for all rigging scenarios without generating 

the possibility of scenarios within the guidelines that do not work.  

A set of guidelines that aims for absolute safety in the scenarios 

which it covers would eliminate too many of the creative solutions 
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that circus performers rely on continually.  A rigging standard that 

attempted to describe all possible circus rigging scenarios would 

become too cumbersome to use easily, and would fall short of 

encompassing future innovative solutions.  Where an archive of 

solutions to rigging problems that have worked in the past can 

provide a reliable source of precedence, it is not practical as a 

standardized system and does not serve the same purpose.  A circus 

rigging standard must allow riggers the flexibility they need to 

develop innovative and creative new solutions while providing a 

guide to developing those solutions in the safest manner possible.  

To accomplish this, the circus rigging standard is based on the 

following principles:  

 

         1).  Safe rigging relies on each individual rigger to use their 

personalized knowledge of specific situations to apply sound 

principles to their work.  The circus rigging standard is designed 

to provide basic rigging principles tied together in a system to act 

as a guide for a standard approach to systems design, fabrication, 

installation, and maintenance.  Individual riggers must take on the 

responsibility for understanding and safely applying the basic 

principles of the standard to their specific rigging scenarios.   

 

         2).  The strengths and uses of materials from different 

sources must be understood according to a standard system of 

rating.  The materials used in circus rigging come from a wide 

variety of manufacturers and sources, most of whom are not 

manufacturing their products specifically for use in the circus arts.  

As a result, all the safety information provided by manufacturers is 

presented according to the industry standard of the source of the 

equipment.  Climbing gear is marked with a load rating that 

indicates it's "breaking point" or the point at which the equipment 
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fails.  Construction rigging is often marked with a load rating that 

indicates a Safe Working Load (SWL) which is the breaking 

strength divided by a safety factor, typically 5x, 7x, or 10x.  This 

safety factor is calculated as a ratio between the static weight that 

will load the equipment and the breaking strength of the 

equipment.   

          Equipment used in other industries can not always be used 

with a safety factor as high as 5x, 7x, or 10x.  Climbing has 

circumvented the problem of the need for gear that is strong 

enough to save a life reliably but light enough to carry, by 

producing gear that can be used to a safety factor that is within the 

climber's comfort level.  Some systems may have a safety factor of 

as little as 1.25x the breaking strength of the weakest link.  The 

climber can rig backup points, make a decision, use the equipment, 

and most importantly:  Throw away gear that may have been 

damaged or overloaded.  The safety factor in designing climbing 

systems is different than in material handling.  The equipment is 

rated in kilonewtons of force that the equipment can withstand 

before breaking, instead of recommended weight of the load.  As a 

result, the safety factor is a ratio between the potential force of 

shock loading and the force necessary to break the equipment.   

         The circus rigging standard uses a safety factor defined as the 

ratio of the maximum load that will be put on a system to the 

breaking strength of the materials used in the system expressed in 

measurements of weight.  The Maximum load is determined 

according to how much apparent weight will be put on the 

equipment, including amplification of the load through swinging, 

spinning, lifting, utilizing mechanical advantage, hanging the load 

from lines at various angles, and shock loading.  Breaking strength 

is determined by strength testing materials using a dynamometer, 

or the reported results of strength testing studies carried out by the 
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manufacturer.  Rigging systems are then used within the limitation 

of a standard set of recommendations according to safety factor.   

          

         3).  The elasticity of materials must be recognized to give a 

rigging system the appropriate static or dynamic properties.  

Different materials stretch a different amount under the same load.  

Elasticity is more important to recognize in lines of tension than in 

anchor points.  Lines that are more elastic have a greater potential 

to reduce the effects of shock loading.  Systems designed with 

lines that are less elastic will bounce less under variable loads.  

Less elastic lines are referred to as static, while more elastic lines 

are referred to as dynamic.  Elasticity is expressed in percentage of 

stretch in ratio to the length of the line at a certain percentage of 

load in ratio to the breaking strength of the line.  (i.e.: a 20 foot 

length of rope with a breaking strength of 4500 lbs, with an 

elasticity of 3% stretch at 60% of its breaking strength would be 20 

ft 7 inches when loaded with 2700lbs.) 

           

         4).  The elastic limit of materials must be respected to 

maintain structural integrity of rigging systems over the time that 

they are used, and to control the method of equipment failure.  

Most materials will flex or compress a certain amount when 

loaded.  If they are loaded too much, they will no longer return to 

their original shape but become distorted or damaged.  The limit at 

which a material will no longer return to its original shape when 

unloaded is called the elastic limit.  Once the elastic limit of a 

material is exceeded, it reduces the breaking strength of the 

material: sometimes dramatically and always unpredictably.  

Materials that are loaded approaching their elastic limit will wear 

faster over time and use than materials that are consistently loaded 

at smaller fractions of their elastic limit.  Materials that are loaded 

beyond their elastic limit should be considered suspect, and 
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replaced or discarded.   Between elastic limit and breaking point, 

different materials will act differently.  Some will stretch and 

elongate while others will break suddenly and recoil violently or 

shatter.  Understanding the elastic limit of materials and how 

materials fail will allow a rigger to determine what materials to use 

so that overloading of equipment is easy to see, and materials that 

fail catastrophically can be used in an appropriate manner.   

 

         5).  The rigging systems that are designed for use in circus 

arts must be restricted to use by knowledgeable and skilled users 

only.   Circus equipment and rigging systems are designed to be 

safe when used by an acrobat with a certain set of abilities that 

require specific and thorough training.  Circus rigging is not 

designed or intended for general use by an uninformed user.  A 

large part of the safety of the rigging standard depends on securing 

the use of rigging systems against anyone who is not qualified to 

use them. 

 

The circus rigging standard 

   

         Part 1 - Skilled users:  Understanding who uses circus 

equipment and what constitutes a skilled user.  Ensuring that the 

use of circus rigging systems is limited to skilled users only. 

 

         Part 2 - Standard materials:  Gathering a list of standard 

materials with a known breaking strength, elasticity, elastic limit, 

and wear/failure characteristics 

 

         Part 3 - Load Amplification:  Calculating the maximum load 

that will be put on a rigging system designed with standard 

materials. 
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         Part 4 - Safety factors:  Establishing a safety factor for a 

rigging system where the maximum load is less than the lowest 

elastic limit of the standard materials in use. 

 

         Part 5 - Rigging environment:  Utilizing rigging systems 

within recommended guidelines according to the safety factor of 

the equipment.  
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Skilled users 
 

         The rigging standards in most industries are created assuming 

that anyone and everyone will be using the products and 

equipment.  Circus rigging is not designed to be used by the 

general public.  The purpose of circus rigging is highly specialized 

and assumes a competent operator.  Anyone who uses a circus 

rigging system must be trained to do so safely.  Use of a piece of 

circus apparatus even within its intended purpose by someone who 

is untrained and unsupervised can lead to injury or damage to the 

equipment.  The safe design of circus equipment relies on the 

assumption that the user will be skilled and properly trained.   

           Since skill and proper training in the users of circus 

equipment is important at a base level in the circus rigging 

standard, this section provides an overview of the hierarchy of 

safety systems in circus training and performance, as well as a 

guide to assessing the types of risks that are associated with circus 

training and performance.  While the responsibility of a circus 

rigger is restricted to the installation of equipment in a way that 

will not fail, building and installing a rigging system or piece of 

equipment that is likely to produce injury in the user is 

irresponsible.  The circus rigger should approach their job with the 

idea that their responsibility is to the safety of the performer, not 

simply to the structural integrity of the equipment.  Although the 

rigging designer can not be responsible for a performer who over-

reaches their ability on a properly installed piece of equipment, a 

certain amount of understanding of what makes safe acrobatic 

practices, and how risk is assessed, is included here.    

         To be clear:  The circus rigger is responsible for designing 

and installing equipment that works properly and does not fail in 

an unexpected way, or in a way that produces injury.  The users of 
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circus rigging systems and equipment are responsible for the way 

in which they use those systems.  Much of the advice for riggers in 

this section is meant to add to the comfort and safety of the 

performer, but it is ultimately the performer's responsibility to 

understand and inspect the equipment and rigging that they will be 

using each time they use it, to make sure that their abilities are a 

match with the design of the equipment.  

          

         Performers and compatibility of rigging 

 

         When designing a piece of equipment or rigging system for 

circus it is essential to integrate the knowledge of the user into the 

design of the equipment.  A piece of equipment becomes safer for a 

performer to use as the performer becomes better acquainted with 

the equipment.  Most performers are used to working on equipment 

with very specific design characteristics.  These design 

characteristics come from the training program, school, or youth 

circus where the performer received their training.  Youth circuses 

typically look to more established or professional programs to 

determine the dimensions of their equipment.  As a result, there are 

several “standards”  floating around the circus world, each with its 

own peculiarities.  While a particular characteristic of what a 

performer considers standard might be no different than the same 

equipment made from another material when viewed structurally, 

the equipment will no doubt have a different feel when used.  The 

value to the performer of familiarity with their equipment should 

not be underestimated.  A performer will be much safer on a piece 

of equipment with which they feel familiar and comfortable.  The 

circus rigger needs to become well acquainted with the tools 

performers use, and balance that knowledge against what is within 

the familiarity of the rigger, what is safe, and what is available 

within the budget and time frame for the project.  
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         Hierarchy of safety, methods of quantification, categories of 

potential damage, and calculation of potential risk 

 

         The information in this section is intended only as reference 

for circus riggers.  The evaluation of skill, training, safety policies, 

and risk assessment of circus artists is the responsibility and 

concern of directors, coaches, performers and trainees.  This 

section is included because the installation and design of circus 

rigging and equipment must be compatible with the safety policies 

and practices of circus artists. 

 

         Hierarchy of safety systems in training and performing 

 

         Safety is of the highest priority in the training of circus arts.  

It is important that not only the idea of safety, but familiar safety 

systems, are carried over into the presentation and performance of 

circus skills.  Here is an outline of the hierarchy of safety systems 

that is incorporated in quality circus training.  The hierarchy of 

safety is a list of safety systems used in the circus arts starting from 

the most central and independently effective safety systems, and 

moving towards the more auxiliary mechanisms.  Focusing on 

building up the training environment with a large amount of mats, 

spotters, and safety equipment does not add to the safety of the 

training or performing environment nearly as much as focusing on 

building strong and skilled knowledgeable performers.  Likewise, 

the strength and skill of the performer can not add to the safety of 

the circus arts if the rigging is not sound.   

 

First:  Safe rigging 

         There can not be safe practice or performance without safe 

rigging.  The rigging and the equipment is built and installed in a 

way to keep the performer safe when used properly.  A performer 
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who can trust their equipment can keep their mind and the whole of 

their effort on completing their work with precision.  If the rigging 

and equipment is sound, then the responsibility rests on the 

performer to keep themselves safe. 

 

Second:  The skill and the strength of the performer. 

         While it is the sole responsibility of the performer to keep 

themselves safe while working on circus equipment, there are no 

performers who are immune to making mistakes, and no trick that 

is without a certain amount of risk each time it is attempted.  When 

dealing with circus skills, the ideal is not to eliminate risk, but for 

each performer to understand the risks involved, understand their 

set of abilities, make informed decisions, and act accordingly.  The 

strength of the performer should always be at least a third more 

than what is needed to perform an act.  Occasionally something 

will not go as planned during an act, and a performer needs to have 

strength above the minimum amount needed to do a trick in order 

to correct and recover.  Beyond strength, the performer must also 

be comfortable enough with their skills that they are able to 

successfully complete them while reserving some of their attention 

for the next thing they are required to do, or any significant change 

in their environment.  Skills should not be performed in front of an 

audience unless the performer feels comfortable enough to 

successfully complete the skill while presenting it to the audience.  

A skill that requires all of the performer's concentration to 

complete has a much higher likelihood of failing in performance 

than in practice because the audience will always require a 

significant portion of the performer's attention.  
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Third:  Bail out techniques 

         If a performer is not able to successfully complete a skill, the 

performer must rely on the ability to bail out of a situation gone 

wrong.  There should always be a part of training that prepares a 

performer for saving a skill or an unplanned dismount from their 

equipment.  The bail out is the action of disengaging from the 

normal course of a skill and maneuvering for a course of action 

that returns control to the performer or, at the very least, avoids 

injury.  If a trick is not completed successfully, having an effective 

bail out technique available can reduce the risk of injury 

considerably.  An essential part of learning any new circus skill is 

learning the ways in which the skill is likely to go wrong, and 

developing bail out strategies and techniques for that skill.  There 

are two types of bail out.  In a flying bail out, the performer makes 

adjustments during the course of the skill, deviates from their skill 

by pausing long enough to reset their position, or makes a decision 

to skip a skill in a way that does not interfere with the flow of 

performance.  In a crash bail out, the performer terminates the 

progress of a skill entirely after committing to its completion, and 

diverts their attention to coming to a complete stop in the safest 

way possible.   

 

Fourth:  Last chance mechanisms 

         Last chance mechanisms can sometimes be employed in the 

time between the failure of a performer's ability to complete a skill 

or to successfully bail out of a skill on the fly, and the time when 

the performer impacts the training environment.  Spotters, safety 

lines, break-away equipment, and the success of a crash bail out 

technique are all last chance mechanisms.  Safely employing last 

chance mechanisms requires that the mechanism has enough time 

and opportunity to operate effectively, and does not interfere with 
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the performer when they are attempting their skills.  With the last 

chance mechanism in place, the performer should have the freedom 

of movement to properly attempt skills and the opportunity to 

attempt to bail out of skills that are attempted incorrectly.  The last 

chance mechanism should only go into effect until after the 

performer has failed the skill and the bail out, and must still have 

time to bring the performer to a stop in a safe position.  Spotting 

lines often interfere with the proper attempt of a skill.  Hand 

spotting must allow enough height in the skill for the spotter to 

judge the success of the skill and still have time to intervene, but 

not so much height that the spotter can not manage the performers 

momentum.  Many times, a last chance mechanism is not 

appropriate since the situation does not have the appropriate 

attributes to allow the mechanism to be successful.  The use of a 

last chance mechanism when the situation is not appropriate often 

increases the risk of injury by interfering with the performer and 

causing a failure of the skill.  Extreme caution should be used in 

matching the skill of spotters and the effectiveness of spotting 

devices to the situations in which they are used.  Spotters must 

develop familiarity and considerable skill in the techniques of 

assisting a performer who is landing or crashing before their 

presence increases the safety of the situation.  Only knowledgeable 

spotters who are dedicated to putting themselves in harms way to 

make a catch should be used to assist in aiding a performer.  

Unskilled or unreliable spotters should never be used. 

 

Fifth:  The environment of training 

         The potential success of a landing, bail out technique, or last 

chance spot can be increased greatly depending on the way the 

environment of training or performing is prepared.  Mats, landing 

pads, safety nets, foam pits, and inclines can all be employed to 

increase the chance that a bail out technique will be successful and 
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that a successfully landed trick will not generate a repetitive injury 

after many attempts.  However, just the presence of safety 

equipment does not automatically make a performer safer in the 

repetition of their skills.  As with any piece of equipment, the 

performer must develop a familiarity with safety equipment and 

systems.  Even landing on a soft surface can produce an injury if it 

is unexpected or the performer is unaccustomed to using the 

surface.    

 

         Categories of potential damage and reasonable levels of 

risk in the circus arts 

          

         In the circus arts, the idea is not to eliminate risk, as risk will 

always be present when pushing the limits of what is humanly 

possible.  The idea is to acknowledge the risk that is present and 

reduce it to a reasonable level.  The reasonable level of risk in 

circus arts depends on the amount of potential damage for each 

risk.  Potential damage can be broken down to five basic 

categories, each associated with a different level of risk.  This is a 

guide to what may constitute a reasonable risk for each skill.  Of 

course, each organization has their own guidelines and is 

responsible for their ability to work effectively within them.   

 

Category 1:  Tweaks -- Small injuries that recover within the week:   

1 chance in 100 of injury for each attempt (1/100). 

 

Category 2:  Pulls and sprains -- Muscle, joint, tendon, and 

ligament injury that does not require hospital treatment:  1 chance 

in 1000 of injury for each attempt (1/100). 



- 15 - 

 

Circus Rigging Standard 

 

Category 3:  Breaks and dislocations -- serious injuries that 

require medical intervention and a long recovery time:  1 chance in 

10,000 of injury for each attempt (1/1000). 

 

Category 4:  Permanent nerve damage or unrecoverable injury -- 

Spinal injuries and paralysis:  1 chance in 100,000 of injury for 

each attempt (1/100,000). 

 

Category 5:  Death:  1 chance in one million of injury for each 

attempt (1/1,000,000).   

          

         Some skills have the potential for more catastrophic results in 

the event of a failed attempt than others.  These skills should be 

well matched with a bail out technique and training or performing 

environment that significantly reduces the risk of serious injury or 

death.  An aerial performer may have a less than 1/100 chance of 

failing to complete a skill, but if there is a good chance that the 

failure will result in a serious injury, there must be a bail out 

technique or safety apparatus that reduces the risk significantly.  If 

no bail out technique or safety apparatus can be found or used, the 

skill must not be attempted. 

 

           Methods of quantification:   

 

         In order to calculate risk, there must be a way to quantify it.  

The manner in which risk is quantified and the way in which the 

numbers are calculated will determine how meaningful and 

accurate the results can be.  The method of quantification must 

respect the degree of accuracy, or resolution, of the raw data, 

appropriate methods of collecting data, and the qualities that are 

expressed in the data.  
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         The estimation of risk in circus is not a scientific endeavor.  

The approach of gathering and quantifying data on whether a skill, 

bail out technique, last chance mechanism, or environmental factor 

will fail through setting up a series of trials of the skill and 

counting the number of failures is not acceptable since it puts the 

participants at known risk.  While an accurate record of naturally 

occurring failures in proportion to attempts for each skill may give 

a very general statistical likelihood, it does not account for the 

changing of teaching techniques on the event of each injury, the 

difference of ability between individuals, or specific environmental 

factors.   If a knowledgeable person can confidently assess risk 

based on a few trials and their own personal experience, they can 

minimize the risk associated with running a performer through 

unnecessary repetitions of a skill. Assessing risk based on requiring 

a minimum of trials is especially important when collecting data on 

bail out techniques.  It is a very bad idea to purposely interfere 

with a trick so that the effectiveness of a bail out technique can be 

observed.  Bail out techniques must be practiced as the opportunity 

presents itself and genuine mistakes are made.  Estimating the 

effectiveness of bail out techniques is many times left up to the 

best guess of the observer after only witnessing two or three 

instances in which the technique is used.  As with many things in 

the circus arts, the best policy is to be as accurate as possible with 

the knowledge and data available without adding further risk to 

any of the participants involved.   

         Fortunately, the successful and failed attempts of a particular 

skill by a particular performer is not the only source of data 

available.  As a performer learns and becomes more proficient in a 

skill, certain techniques become apparent in the way in which the 

skill is completed.  A coach or other knowledgeable person who 

has witnessed thousands of repetitions of a skill by hundreds of 
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people will recognize points of technique associated with the likely 

successful completion of that skill at a certain resolution.  Points of 

technique show a coach two things:  the accuracy a performer has 

in completing a skill in the ideal movement pathway for the skill, 

and the margin of error a performer has between a movement 

pathway that is not accurate and the successful completion of the 

skill.  Knowing that a performer who has a certain recognizable 

technique has performed the same skill in over a hundred shows 

without missing, another performer who performs the same or 

similar skill with the same technique can also be said to have less 

than 1 chance of 100 of failing in the skill.  Through recognition of 

technique, a coach who sees a particular performer complete a skill 

twice may accurately estimate that there is 1 chance in 1000 of 

failure in each attempt based on a recognition of good technique 

according to their own experience with other performers and 

coaches throughout their career.   

         Using the recognition of technique as a basis for assessing 

risk is reliable, but not very accurate.  Because of a weakness in the 

accuracy of this convention for assessing risk, the categories of 

risk must be very broad.  Where technique points that have a 1 in 4 

chance of failing can not be readily distinguishable from technique 

points that have a 1 in 5 chance of failing, the differences between 

a 1 in 10 chance and a 1 in 100 chance are reliably distinguishable.  

When quantifying risk, technique points that are associated with 

anything less than 1 chance in 10 of failing are quantified as 1 

chance in 1 of failing (written 1/1).  Technique points associated 

with risks of 1/10 - 1/99 are quantified as 1/10.  In this way, the 

quantification of risk is well within the accuracy of the method by 

which the risk is assessed, and any error due to the low resolution 

of the result provides a larger margin of error on the 
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side of caution.  In estimating risk, there is one of only six 

quantities that can apply to a skill, bail out technique, last chance 

mechanism, or contact with the training environment: 

 

not applicable:  N/A -- for whatever reason, the success or failure 

of the skill is not relevant. 

unreliable:  1/1 -- A performer’s accuracy has less resolution than 

the margin of error for the skill.  The attempt is likely to fail one, 

several, or all of the times that it is attempted.  A successful 

completion can be described as luck. 

reliable: 1/10  -- A performer’s accuracy falls within their margin 

of error for the skill.  The attempt is likely to succeed with an 

occasional failure. 

professional:  1/100 -- A performer’s margin of error in attempting 

the skill is much larger than their level of accuracy requires.  A 

failure of the skill would be considered an anomaly.  

second nature:  1/1000 -- The performer requires only background 

attention to complete the skill and uses the skill as a basis for 

completing higher level skills. 

unassigned:  X -- This category is reserved for chances of less 

than 1 in 10,000 of failure for each attempt.  Anything in this 

category is typically beyond the ability of coaches to assess risk on 

the basis of the recognition of technique as it is unlikely that a 

coach can achieve the base of experience necessary to make such 

an assessment because of the rarity of the individuals who attempt 

to achieve this level of security and the large amount of time it 

would take to verify such a claim.  Generally coaches do not have 

an example of technique at this level with which to compare.   

 

         Chance of failure for the attempt of a skill is not cumulative, 

but is said to apply to each attempt.  If the chance of failure of a 

skill is 1/10, it does not mean that the 100th attempt at a skill is 
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more likely to fail if all of the previous attempts were successful.  

The performer's level of skill is the same level for each attempt, so 

the same chance of failure applies in each attempt.  In fact, each 

repetition of the skill is attempted incorporating the knowledge and 

experience of previous trials as well as new environmental factors, 

which means that each attempt of the skill, whether it succeeds or 

fails, increases the chances that the next attempt will be successful.  

This is not incorporated into the assessment of risk, however, in 

order to increase the margin of error of the results.  

         All chances of failure are not equal.  The chance that a skill 

will fail in a way that produces a category 1 injury is usually very 

different than the chance that a skill will fail in a way that produces 

a category 4 injury.  The failure of some skills may automatically 

result in at least a category 3 injury, however, where the risk of 

sustaining a category 1 injury does not apply.  Because of the 

discrepancy of risk between categories of potential damage, risk is 

assessed separately in each category for which it applies.   

 

         Calculating the potential risk of injury in the circus arts.  

 

         Usually, one element of the hierarchy of safety must fail 

before the next one applies.  In these cases, the quantities 

associated with each element in the hierarchy are multiplied 

together to find the result of the cumulative risk of the two 

elements.  A bail out technique is not employed until there is a 

failure to complete a skill.  If a skill only fails one time out of ten 

times that it is attempted, than the bail out technique is only used 

once in ten attempts.  If the bail out technique only fails one time 

out of ten times, than the chances of the skill and bail out technique 

both failing is 1/100.  
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         Here is an example of the estimation of risk for a particular 

skill using a chart: 

 

example 1:  A circus artist is practicing a front flip using a mini 

trampoline.  He is landing on a 12 inch landing pad and has a 

coach spotting the skill.  The artist's chances of successfully 

completing the skill is unreliable (1/1).  His chances of failing to 

complete the trick in a way that puts him in a position where a 

category 3, 4 or 5 injury is possible are much less at about 1/10.  

The artist knows if his take off from the mini tramp is right.   If it is 

not, he will reliably bail out of the trick without attempting it 

(1/10).  Because he can bail out after committing to the skill in 

order to orient himself so that he is less likely to be at risk for a 

category 4 or 5 injury, the artist’s bail out technique is effective 

against category 4 and 5 injuries at a 1/100 risk.  If the artist can 

not bail out, the coach will step in and guide him to a landing.  The 

spot has a 1/10 risk of failing in a way that leaves the artist at risk 

for a category 1 or 2 injury, 1/100 risk of failing in a way that 

leaves the artist at risk for a category 3 or 4 injury, and 1/1000 risk 

of leaving the artist at risk of death.  In an unsuccessful spot, if the 

artist lands on the landing pad, there is a 1/1 chance of a category 1 

injury, and a 1/10 chance of a category 2, 3, 4, or 5 injury.   

 

 

 

 Cat 1 Cat 2  Cat 3 Cat 4  Cat 5 

Completi 1/1 1/1 1/10 1/10 1/10 

Bail out 1/10 1/10 1/10 1/100 1/100 

Last 1/10 1/10 1/100 1/100 1/1000 

Training 1/1 1/10 1/10 1/10 1/10 



- 21 - 

 

Circus Rigging Standard 

         Since each element has a chance to fail before the next takes 

effect, the columns are multiplied together to find the total risk: 

 

Risk of Category 1 injury:  1/100 

Risk of Category 2 injury:  1/1000 

Risk of Category 3 injury:  1/10,000 

Risk of Category 4 injury:  1/1,000,000 

Risk of Category 5 injury:  1/10,000,000 

 

         The result of the risk in each category is compared to the 

allowed limits: 

 

Risk of Category 1 injury:  1/100 compared to a limit of 1/100:  

Pass 

Risk of Category 2 injury:  1/1000 compared to a limit of 1/100:  

Pass 

Risk of Category 3 injury:  1/10,000 compared to a limit of 1/1000:  

Pass 

Risk of Category 4 injury:  1/1,000,000 compared to a limit of 

1/100,000:  Pass 

Risk of Category 5 injury:  1/10,000,000 compared to a limit of 

1/1,000,000:  Pass 

 

         Performer safety and rigging 

          

         It is important to understand the limitations of rigging, 

equipment design, and safety equipment in keeping a performer 

safe.   There are scenarios in which a company owner will attempt 

to compensate for the poor training and experience of the 

performers by directing the rigging designer to heavily modify 

equipment or install safety systems that are meant to put the 

performer through the motions of the skill regardless of their 
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ability.  Many times, these “safety” systems are limiting and 

intrusive to the performer, putting people without the necessary 

skill or knowledge to keep themselves safe in a position to hurt 

themselves or others.  Mechanisms and equipment can not be 

substitutes for knowledge, strength, and experience.  While sound 

and effective rigging is important, all the elements of the hierarchy 

of safety must be present in the training or performing environment 

to ensure maximum safety in the circus arts.   
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Standard Materials 
 

         Every individual rigger should build and cultivate their own 

list of standard materials.  Researching and settling on versatile 

components that are high quality, affordable, and readily available 

for use in every new rigging scenario is a far better strategy than 

buying unknown materials that are different each time.  All pulleys, 

ropes, wire ropes, and connecting devices are not equal and 

equipment that is unfamiliar may fail in ways that the rigger who 

does not know the materials has not imagined.  

         Circus riggers must become experts on the materials that they 

use to build rigging systems.  There are thousands of different 

kinds of rope made from different materials and manufactured in 

different ways.  The materials come in different grades and 

qualities.  Manufacturing styles vary in quality. Become an expert 

on rope and choose one rope that will work well, and always use 

the same style of rope for that application.  Become educated on 

the options that are available and the specific characteristics that 

are necessary for each rigging situation.  Choose one product for 

each task and make sure that there are two or three different 

sources that provide that product.  Carefully choosing and 

gathering a short list of well understood materials for use in a 

broad spectrum of situations will allow the rigger to become 

extremely familiar with the performance and wear characteristics 

of those materials.   

         There are many things that can be learned about each piece of 

equipment and the material with which it is made from the 

manufacturer of the equipment.  Gather as much information as 

possible about each new piece of equipment and apply that 

information to the utility of the equipment in practical situations.  

Carefully observe the way in which new materials wear in, 

perform, and wear out through the duration of their useful life.   
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Once a material is familiar in every aspect, it can be added to the 

standard materials list along with a detailed description of its 

properties, uses, and sources of manufacture and purchase.  Each 

material has its own properties.  Nylon will melt with friction or 

excessive heat.  Cotton stretches considerably under load when wet 

and loses strength.  Steel rusts, Aluminum fatigues easily, and 

wood becomes brittle if it dries out.  All moving parts wear.  It is 

essential to know the limitations and strengths of the materials 

used in a rigging system and design inspection, replacement, and 

repair schedules accordingly.   Faithful inspection, repair, and 

replacement of equipment and components as necessary is essential 

to circus rigging safety.  Information on the strength, elasticity, UV 

tolerance, specific density, fatigue and friction resistance, weight, 

and other information for most materials is available by those who 

sell them, but there is no substitute for first hand experience with 

how materials wear.  Having an accurate, detailed, and complete 

standard materials list is the single most effective thing that can be 

done to ensure safe rigging practices.   

         These are the categories of information that are useful in 

putting together a standard materials list.  Some of this information 

may not be relevant for a particular piece of equipment, and there 

might be some categories of information available on specific 

pieces of equipment that are not listed here.  This is only an outline 

that should be added to or subtracted from depending on the data 

that is useful for each particular piece of equipment.  Each category 

is listed with a standard means of quantifying the qualities in the 

category in a way that is appropriate to circus rigging.  
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Breaking strength:  lbs. (ex:  Break Strength 8600lbs )  

 

         Breaking strength is the most essential information needed 

concerning materials used for circus rigging, but it is not the only 

important piece of information.  There has been a lot of research 

done on how much force materials can withstand before they fail. 

There are even numbers available on the resilience, flexibility, and 

strength of different kinds of wood.  Most information provided by 

manufacturers, especially with theatre and construction rigging, is 

not breaking strength but a load rating.  The Occupational Health 

and Safety Code recommends a 5x safety factor for non human 

loads and 10x safety factor for human loads.  The OHSC is made 

for equipment built for general use by any person.  In order to have 

the flexibility needed for circus rigging in it's highly specialized 

application, it is essential to deal with the Breaking Strength of 

materials and not their rated loads so that the individual rigger can 

assess the appropriate safety factor for each rigging system.    

         There are also a lot of materials that circus performers use 

that no one has thought to test.  If the information is not available, 

find a place that can pull your equipment apart and record the 

results.  Remember that two data points are infinitely more 

accurate than one, and four data points are infinitely better than 

two.  In order for strength tests to mean anything, they need to be 

repeated.  Because circus equipment is designed with a lower 

safety factor than general use equipment, it is essential to get real 

numbers on the tolerances of materials. 

         There are several ways that manufacturers determine 

breaking strength.  Ultimate breaking strength is the highest load 

that a material or piece of equipment is loaded with before it 

breaks.  Average breaking strength is the average of results of 

testing the ultimate breaking strength of a material many times.  



- 26 - 

 

Circus Rigging Standard 

Minimum breaking strength is the lowest result gathered in a series 

of tests to find the ultimate breaking strength of a material.  The 

circus rigging standard recommends the use of minimum breaking 

strength values when they are available. 

         Never use materials that are not strength rated or for which 

the breaking strength value is unknown or unreliable.  

 

Elastic limit:  uses per percent of breaking strength  (ex:  1000 

reps @ 60% ) 

 

         Knowing the breaking strength of materials and nothing else 

about the specific properties of rigging gear is not enough.  If a 

piece of rigging that is new is loaded to 95% of it's breaking 

strength, it may not break, but it will have lost much of its 

structural integrity.  Most materials will flex or compress a certain 

amount when loaded.  If they are loaded too much, they will no 

longer return to their original shape but become distorted or 

damaged.  The limit at which a material will no longer return to its 

original shape when unloaded is called the elastic limit.  The elastic 

limit of a material is typically between 50% to 70% of its breaking 

strength.  If a material is going to be in service for more than a 

single use, it needs to be used in a way that does not exceed the 

elastic limit.  In general, the higher the safety factor under which a 

material is used, the longer it will last before wearing out.  A wire 

rope used at 40% of its breaking strength will wear out far quicker 

than a wire rope used at 10% of its breaking strength.   

         The elastic limit is rarely listed by the manufacturer.  Listing 

the elastic limit of a new piece of material is virtually useless since 

the elastic limit will change according to the way in which the 

equipment is used in a way that is entirely unpredictable by the 

manufacturer.  Every test of the elastic limit of a material effects 

the material in a way that changes the breaking strength by 
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weakening the material.  In place of an elastic limit figure, some 

manufacturers will "proof load" equipment at a certain percentage 

of its breaking strength.  The proof load can be taken to be lower 

than the elastic limit of the equipment when new.  

          Since the elastic limit for a material that is used over time is 

never one specific number that can be relied on, the best way to 

gauge the effects of the elastic limit is through knowing the percent 

of breaking strength that is loading a specific material and keeping 

close track of the way in which the equipment is wearing over 

time.  If the material shows signs of permanent stretching, broken 

fibers, or a change in its original shape, it is being damaged 

through overloading, which is an indication that the elastic limit of 

the material has been exceeded or is regularly exceeded.  If the 

material wears out through compression at a point of contact with 

other equipment, friction chafing, or decomposition of the material 

through exposure to oil, water, chemicals or light, or shows little 

sign of wear, than the elastic limit is not being exceeded through 

use.   

         Over time and use, a rigger who pays attention will come to 

understand how materials wear and what the different kinds and 

stages of wear in a material look like.  A material will have a 

certain life span when used at a certain percentage of its breaking 

strength.  Knowing the life span of materials according to the load 

at a percentage of the breaking strength is the best way for circus 

riggers to understand the elastic limit of the equipment they use.   

 

How materials fail:  catastrophic or non-catastrophic (ex:  cat / 

non-cat) 

 

         Different materials fail in different ways under different 

kinds of stress.  Materials will either fail catastrophically without 

warning, or buckle and deform before failing in a way that poses 
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no immediate danger to a performer or bystanders.  In general it is 

good policy to make sure that the parts of a rigging system that are 

the weakest, and will fail first, are materials that fail non-

catastrophically.  This way, if a system is overloaded, it fails in a 

way that is obvious, through a loud breaking noise or a dislocation 

of the equipment from its normal shape, but does not break in a 

way that causes a fall or the ejection of loose fragments.  If 

designed well, the way in which a rigging system fails will not 

only warn the performer that there is an overload to the system, but 

absorb some of the energy of a shock load by increasing the 

distance over which the load decelerates.   

         Many times, information on the way materials fail and the 

specific physical signs that a material is failing is available from 

the manufacturer of the materials.  Keep a record of what to look 

for while inspecting equipment and samples of worn out and 

broken equipment for comparison.  If it is possible to do so safely, 

test samples of materials to destruction to discover the way in 

which the material behaves when overloaded.   

 

Elasticity:  percent of elongation at a percent of breaking 

strength (ex: 2.9% @ 10%) 

 

         The amount that a material in a line of tension will stretch 

when put under load is the elasticity of the material.  Steel cable is 

less elastic than polyester rope which is less elastic than nylon 

rope.  Elasticity is expressed as a percentage of the elongation of 

the material at a certain percentage of the breaking strength.   
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Resistance to environmental factors:  rated on a scale of 1 - 5 

where 1 is poor and 5 is excellent (ex:  friction:  4 very good) 

 

         There are a number of environmental factors that 

manufacturers test for.  When specific information is available, list 

the specific information in the standard materials list.  If specific 

information is not available, a rating system is sufficient where 1 = 

poor, 2 = fair, 3 = good, 4 = very good, and 5 = excellent.  

Materials must be chosen so that they are compatible with the 

whole of the environment in which they are used.  A material may 

be very strong, but environmental factors can weaken and cause 

even the strongest materials to fail.   

         Some of the properties that manufacturers may test for 

include: 

 

1.  Heat:  The melting point or flash point of materials is listed if 

there are potential applications that may cause the materials to be 

exposed to dangerous heat through friction or other environmental 

factors.  Some materials become less stable or structurally sound 

when exposed to heat or become brittle when too cold.  Nylon 

ropes and slings have a relatively low melting point and can be 

melted in places enough to reduce breaking strength through the 

friction involved in certain circumstances.   

 

2.  Water:  Some materials become weaker when exposed to water 

or environments where water is present.  Cotton rope will not only 

stretch more and have a lower breaking point when it is wet, but 

can mildew and rot in wet environments, which will also effect its 

strength and usability.   
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3.  UV:  Ultra violet light present in sunlight is capable of breaking 

down many materials over time.  Some materials break down 

quicker with exposure to UV light than others.  Many 

manufacturers will utilize UV blocking coatings or jackets 

materials to increase their resistance.  In an outdoor environment, 

coated materials that are UV sensitive should be replaced if their 

coating wears away, even if the coating is not inherent in the 

structural aspect of the equipment.    

 

4.  Chemical:  Some materials react violently or dissolve in certain 

chemicals.  Some of these same chemicals are commonly found in 

environments where the equipment may be used, such as chemical 

strippers or cleaners and petro chemicals like oil and gasoline.   

 

5.  Friction/abrasion:  Friction is the drag, or loss of energy, 

experienced when materials rub together.  Abrasion is the damage 

incurred to material as it rubs up against its environment.  Some 

materials are more resistant to being broken or destroyed through 

abrasion, although all materials are somewhat effected.  Kevlar is a 

very strong material that is highly resistant to heat, but a rope made 

with a Kevlar core will  break down over time and use due to the 

friction of the fibers rubbing against each other.   

 

6.  Cut or shear:  Steel cable is much more difficult to cut than 

amsteel rope.  The more difficult a line is to cut, the better its cut or 

shear resistance.  A material that is laid over a sharp 90 degree 

angle and loaded, has a high amount of pressure over a very small 

area of the material.  A material with a low cut or shear resistance 

is more likely to fail or become structurally compromised at the 

point of pressure.   
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Weight: lbs per unit (ex:  0.2 lbs/ft) 

         The weight of materials used in rigging can have an effect on 

the way the equipment moves when used by a performer.  

Swinging trapezes are made intentionally heavy by adding weights 

to the ends of the bar.  This stabilizes the bar so that it stays where 

it is supposed to when the performer releases it during a skill.  A 

heavier line can sometimes aid in the mobility of equipment when 

used as a top line, or create drag on a performer when used as a 

spotting line.  Knowing the weight of equipment is also useful in 

calculating how heavy a rigging system will be.  

 

Other properties to look for 

         Steel comes in different metallurgical formulas.  There is 

carbon steel, stainless steel, plow steel, extra improved plow steel, 

etc.  Equipment made from steel may be tempered to different 

hardnesses.  Hardness is sometimes rated on a scale using a 

measurement called Rockwell Hardness.  Bolts and nuts are 

sometimes rated by grade, where grade 1 is the softest metal and 

lowest breaking strength and grade 10 is the hardest metal with the 

highest breaking strength.  The harder the steel, the less likely it is 

bend and the higher its breaking strength, but when hardened steel 

breaks, it breaks catastrophically by snapping all at once.  Softer 

steel will bend and deform before breaking, offering some warning 

that it has been overloaded.   

         Some steel cable and equipment has been galvanized, or 

treated with a coating that prevents rust.  Galvanization is often 

more rigid than the steel that it covers and will crack or flake if the 

equipment is overloaded as the steel stretches under the 

galvanization.  Galvanized equipment often has a different strength 

rating than ungalvanized equipment.   

         Cables and ropes are constructed differently.  Ropes made 

with more strands have different properties of flexibility and 
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strength than ropes made with less strands of the same material.  

Some ropes and cables are constructed to be non-rotational.  Others 

will cause a load to spin slightly when lifted by a single line. 

         In researching materials for the standard materials list, learn 

as much as possible about all of the differences in materials and 

construction practices and create appropriate categories for each 

property that is significant for the application of the material. 

 

Records on standard materials 

 

         The standard materials list should be kept as a physical list.  

Start a file on every material that is used on a regular basis and 

keep the information in a place of easy reference.  The file for each 

standard material on the list should include: 

 

Description including: 

Name of equipment 

Manufacturer of the equipment 

Name of the material from which the equipment is made 

Description of the way in which the equipment is made from the 

material 

Several sources of distribution where the equipment may be 

purchased 

Price per unit of equipment or material 

A picture or sample of the material or equipment 

 

Applicable statistics including: 

Breaking strength        

Elasticity 

Elastic limit 

Failure characteristics
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Resistance to heat, water, UV, chemical, friction, shear 

Manufacturer strength, hardness, or use rating 

 

Maintenance including: 

Pictures, examples, or descriptions of overused, broken, or 

damaged equipment 

Projected inspection schedule including a description of what to 

look for 

Projected replacement schedule  

Log of inspections and replacements 

 

         Keeping accurate records makes the sharing of accurate 

information possible.  The comparing of information in standard 

materials lists between riggers leads to a deeper understanding of 

the uses and possible misuses of equipment.    
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Load amplification 
 

The circus rigging standard deals with comparing maximum loads 

to minimum breaking strength in order to calculate a safety factor 

that will dictate the safe use of a system.  The load that is put on 

circus rigging systems is rarely ever simply the weight of  the 

equipment or the performer.  The weight of the performer and 

equipment is typically amplified through being lifted, swung, 

dropped and caught, pulleys, guy lines, and the angles of the lines 

holding the system together.  The total load on a rigging system 

after the calculation of all of the ways in which that load is 

amplified is the maximum load. 

         Math is theoretical and only carries a high level of accuracy 

in extremely controlled circumstances.  Real life has way too many 

variables, so loads that are calculated theoretically are assumed to 

be anywhere from roughly accurate to completely irrelevant.  In 

order to compensate for the unreliable accuracy of calculated loads 

when applied to actual situations, several methods are utilized.  

Loads are measured at a low resolution, in increments of 50 or 

100lb, erring on the side of caution.  Amplified force is calculated 

using "slack taxation" methods and checked against real numbers 

gathered by a dynamometer, or hanging scale, in actual, local 

conditions.  Each rigger is responsible for the safety of their own 

equipment and the accuracy of their own figures. Theory or 

educated guesswork alone are not enough when dealing with living 

loads.  A combination of specific knowledge and practical 

understanding must be employed together.   

 

         Slack Taxation 

 

         Slack taxation is a method of gathering and using data and 

materials in a way that allows the accumulation of the unused finer 
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resolution in each calculation to contribute to the whole design.  In 

rigging, this means deliberately lowering the resolution with which 

data is collected in a way that overestimates the loads and 

underestimates the load capacity of the materials so that there is a 

built in margin of error.  For instance, the performer who will be 

using a system weighs 143lbs and will work with a maximum 

shock load of 3g’s.  Because the equipment is hung from cables 

with a 30 degree angle from vertical, the load on the cables will be 

increased by a factor of 1.154.  Calculated without slack taxation:  

a 143lb person under a 3 g force has an apparent weight of 429lbs.  

This is amplified to a force of 495lbs shared between the lines 

from which the equipment hangs.  This result has no margin of 

error.  Calculated with slack taxation by deliberately taking the 

figures at a lower resolution:  a 150lb person under a 3 g force has 

an apparent weight of 450lbs, amplified to a force of 540lbs by a 

factor of 1.2 because of the angle of the top lines.  This result has a 

built in margin of error of 45lbs.  Rounding weight figures to the 

nearest 100lb increment will give an even larger cushion of margin 

of error.  When the result of a portion of the calculation is then 

taken to be exactly accurate for the rest of the calculation, the 

margin of error is retained as a hidden secondary back up to the 

final calculation of the safety factor with which the equipment is 

used.   

 

         Equations for the amplification of force 

 

         There is no substitute for collecting and using real figures 

when calculating the maximum load for a rigging system.  All of 

these equations give only a general idea of how the force is 

amplified.  It is highly recommended that circus riggers acquire a 

dynamometer capable of measuring loads of 10,000lbs in 

increments of 20 - 100lbs and use it to discover the actual loads in 
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the actual working conditions of equipment that is known to work.  

This is the only way to get an accurate basis for understanding the 

nature of how force amplification manifests in rigging systems.   

         Having real figures from a dynamometer is not absolutely 

reliable either, as the observation of a system will always alter the 

system that is being observed.  Rigging the dynamometer into the 

actual rigging system changes the way loads are distributed within 

the system.  This can sometimes give a wildly inaccurate 

measurement.  It is always good to balance collected data with an 

understanding of the way in which loads are theoretically 

distributed over the rigging system.  Here are some formulas that 

can help double check dynamometer readings.   

 

Loads amplified through angle of pull. 

 

         As the angle of a line that is supporting a load deflects further 

from direct alignment with the load, the force that acts on the line 

is increased.  To find the amount by which the load is amplified, 

multiply the weight of the load in pounds by the factor of the 

angle.  The angle is a measurement of how far the support cable 

deflects from the direction of the force (usually vertical). The a-

factor increases dramatically over 75 degrees.  If there is a need for 

an a-factor for an angle over 75 degrees, a precise measurement of 

the angle is needed and the individual rigger should do the 

appropriate research and proceed with caution.  This calculation is 

based on trigonometry functions for right triangles (remember 

SohCahToa?).    
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Loads amplified through centrifugal force 

 

         A spin will generate a force away from the center of rotation.  

This can be a complicated formula to use correctly.  The forces 

involved in spinning objects is often counterintuitive to what they 

are assumed to be.  If the center of mass is in the same place as the 

 

angle of deflection angle of deflection 

0 degrees 45 degrees 

15 degrees 50 degrees 

20 degrees 55 degrees 

25 degrees 60 degrees 

30 degrees 65 degrees 

35 degrees 70 degrees 

40 degrees 75 degrees 



- 38 - 

 

Circus Rigging Standard 

center of rotation, like with a Spanish web or German Gym wheel, 

the centrifugal force will not change the vertical load.  A spinning 

top weighs the same as it would if it were not rotating.  This 

calculation is for when the center of mass of a load is being swung 

in an arch around a center of rotation.   

         To find the force in g’s, First find the radius of the arch in 

which the load will travel, in ft.  Next find the speed that the load 

will be traveling, in revolutions per minute (rpm's).  (You can find 

rpm's by counting how many seconds are in one turn and dividing 

60sec by the number of seconds in one turn, or counting how many 

turns are in 15 seconds and multiplying by 4.)  Finally, find the g-

factor of the centrifugal force by using the following formula: 

 
This will give you the g-factor of the spin, which you can then 

multiply by the weight of your load to find the force exerted away 

from the center of the spin, in pounds.   

         Remember that the result of this calculation is independent 

from the force of gravity in the system.  If the systems spins 

vertically, Add 1g to find the weight of the load at the bottom of 

the spin, and subtract 1g for the weight at the top of the spin.   

         For the Maximum Load of Pendulum systems that do not go 

full circle but only swing back and forth, multiply the weight of the 

load by 2 to find the weight of the load at the bottom of the swing. 

         To find the force amplification of a narrow parabolic swing 

like that which sometimes happens if a falling performer is caught 

from the side by a safety line and swings through a tight arch, find 

the velocity that the load reaches before the line catches and the 
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vertical distance between the catch and the bottom of the arch, and 

use the formula for finding g-force due to deceleration under 

"loads amplified through shock loading." 

          

Loads amplified through shock loading 

 

         This equation is for calculating the effect of the elasticity of 

specific materials on the potential shock loading of a rigging 

system.   

         This equation should not be used to calculate the amount of 

shock loading produced in an existing rigging system caused by a 

particular skill or event.  It is extremely difficult to accurately 

measure where deceleration starts and the distance over which the 

load is slowed.  The formula is also skewed if the deceleration 

curve is not constant, but steeper at the end of deceleration than at 

the beginning, which is most often the case.  The performer may 

also move in such a way that lengthens or shortens the distance 

over which deceleration occurs, making the performer a significant 

element in the equation.  The measurement of shock loading 

caused by a specific skill should be done with a dynamometer 

rigged into the system.   

         This formula is for deciding what materials to use given their 

tested ability to stretch under load.  For instance, most steel cable 

stretches less than one percent even when loaded at sixty percent of 

its breaking strength.  A twenty foot length of cable will decelerate 

a falling load over less than 2.5 inches, amplifying the force of a 

125lb performer who falls only 2ft by more than 23g’s.  That puts 

roughly 2900lbs of force on the cable and probably severely 

injures the performer as well.  A climbing rope that has 5% stretch 

at 60% of breaking strength will decelerate the same force over 1ft, 

amplifying the same load by only 4g’s for a total force of 500lbs.  

While the performer will not be able to stay 
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attached to the equipment if they are holding on by their hands, if 

they are secured through a safety harness, they are likely to survive 

the drop unhurt.   

 

Here is the calculation: 

 

         First find the static weight of the load that will produce the 

shock, in lbs. 

         Next find the distance over which the load will accelerate due 

to gravity before deceleration starts, in ft.  Look in the table for the 

corresponding speed that the load will be traveling in ft/sec.  (.25 ft 

= 4ft/sec reads:  “after falling one quarter foot, the load will be 

traveling at approximately four feet per second.”) 

 

Velocity after distance of fall 

 
 

*the calculations in this table are deliberately very approximate, erring on the side 

of caution.  If the distance you are looking for is not specifically listed, round up to 

the next ft/sec increment.  Although it is good policy to keep the data for these  

calculations at low resolution, a more precise figure can be calculated through the 

following formula:  distance equals 1/2 the force of gravity (32ft/second/second) 

multiplied by the amount of time in free fall squared ( d=1/2a(t)^2).  

.25ft = 4ft/sec 5ft = 18ft/sec 20ft = 36ft/sec 

.5ft = 7ft/sec 5.5ft = 19ft/sec 22.5ft = 38ft/sec 

1ft = 8ft/sec 6ft = 20ft/sec 25ft = 40ft/sec 

1.25ft = 9ft/sec 6.5ft = 21ft/sec 27.5ft = 42ft/sec 

1.5ft = 10ft/sec 7.5ft = 22ft/sec 30ft = 44ft/sec 

2ft = 11ft/sec 9ft = 24ft/sec 33ft = 46ft/sec 

2.5ft = 13ft/sec 10.5ft = 26ft/sec 36ft = 48ft/sec 

3ft = 14ft/sec 12ft = 28ft/sec 39ft = 50ft/sec 

3.5ft = 15ft/sec 14ft = 30ft/sec 42ft = 52ft/sec 

4ft = 16ft/sec 16ft = 32ft/sec 45.5ft = 54ft/sec 

4.5ft = 17ft/sec 18ft = 34ft/sec 49ft = 56ft/sec 
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         Since the velocity after deceleration of the load will be 0 

ft/sec, the figure from the table will be the “change in velocity” 

variable in the calculation.  

         Next find the distance over which the load will decelerate to 

zero.  This will be the known percent of stretch inherent in the 

material used in the rigging multiplied by the length of the material 

that will be between the load and the anchor point during shock 

loading.  This will be the “distance” variable in the equation.  For 

example, 20ft of rope with a 5% stretch will yield 1ft of distance 

over which deceleration will occur.   

         To find the g force of the shock load, use the following 

equation: 

 
          

         Finally, to find the total force of the shock load, multiply the 

static weight of the load by the g-factor and you have the force that 

is exerted on the equipment and the performer described as a 

weight in pounds.   

         To find the maximum load to the whole rigging system, add 

the weight of the equipment, the weight of the load, and the weight 

of the force together.   

         There are many ways in which the practical application of 

this formula can have a wide margin of error.  Check your results 

with dynamometer readings whenever possible. 

 

         Miscellaneous counter-intuitive circus rigging problems 

 

         Pulleys are a popular source of mechanical advantage in 

circus rigging.  Mechanical advantage in pulley systems is 
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produced because the amount of force on the line running through 

the pulley is half of the amount of force on the point at which the 

pulley is attached.  When using a block and tackle system, this 

principal cuts the amount of force necessary to pull a load in half, 

but when a pulley is used for a top point, it can double the loads 

involved.   

 

 

 
 

         In the first pulley configuration, the line is run over the 

pulley and attached to the same 100lb weight with both ends.  If a 

dynamometer is placed between the top point and the point from 

which the pulley hangs, it would show that the top point and the 

axle of the pulley are under a load of 100lbs.  If the dynamometer 

is placed on the rope between the pulley and the load, it would 

show that the rope is under a load of 50lbs when measured in the 

direction of the length of the rope.  The top point and the axle of 

the pulley carry twice the load as the rope. 

         The second pulley configuration is common in rigging aerial 

equipment in circus because it makes setting and striking 

equipment easier.  The common error is to assume that because the 

weight on the end of the rope is 100lbs, and because there is no 

other load in the system, the total load to the top point from which 

the pulley hangs is 100lbs.   It is important to realize that any 

weight and shock loading that is put on one end of the line is also 
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put on the anchor point at the other end of the line where the force 

goes to ground.  Because the ground offers equal resistance to the 

amount of weight on the other side of the pulley, the load is double 

at the top point and the axle of the pulley.  Pulleys must have a 

breaking strength of twice the amount needed for the line that is 

used with them. 

         Perhaps the easiest way to think about how force is 

distributed in a pulley system is pictured in the third configuration.  

In the third pulley configuration, the line is hung over the pulley 

and loaded with 100lb weights on each end of the rope.  It is 

evident that there must be an equal amount of weight on either end 

of the rope for the system to balance.  If there is a 100lb weight on 

both ends of the rope, the load on the axle of the pulley and the top 

point must be 200lbs.  The load on the rope when measured in the 

direction of the length of the rope, however, is only 100lbs, as is 

evident in the first configuration.   

          

         Guy lines and crane bar systems 

 

         A crane bar is a load bearing bar that is fixed in space, used 

as a place to anchor top points for equipment.  A crane bar can 

either be rigged from a ceiling or held off the ground by upright 

supports.  The bar is fixed in space by four lines of tension that 

pull from the ends of the bar so that the bar does not move.   
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         Crane bars are common structures in circus rigging, used 

whenever the top points need to be hung from a solid structure at a 

specific height.  The bar is stabilized by guy lines.  Guy line is a 

term used for any line with the purpose of restricting the movement 

of an element of a rigging system.  Guy lines are typically loaded 

with the minimum amount necessary to keep the crane bar stable 

during the time it is being loaded by equipment and performers.  

The exact amount of tension appropriate to the crane bar system 

depends entirely on what it is being used for.   

         When tensioning a crane bar system, it is important to make 

sure that there is a roughly equivalent amount of tension on every 

guy line so that the top points, or uprights, share the load evenly.  

Be aware that the angles at which the guy lines are set effects the 

amount of tension put on the top points according to the same 

factor as “amplified loads through angle of pull.”  To find the 

amount of tension in one guy line that contributes to the loading of 

the top point, find the a-factor of the angle of the guy line from 

vertical in the table for loads amplified through angle of pull.  

Multiply the tension of the guy line by the inverse of the a-factor 

of the angle.  (tension x 1/a-factor)
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         The result should be less than the amount of tension on the 

guy line.  For example, a guy line under 300lbs of tension set at 60 

degrees from vertical will contribute 150lbs to the loading of the 

top points.  If all four guy lines are set at 60 degrees and tensioned 

to 300lbs, the total load to the top points would be 600lbs.  If the 

two top points are loaded evenly, than each point would be under a 

load of 300lbs.  The remainder of the force of the tension in the 

guy line contributes to horizontal stability.  In this example, 300lbs 

of force would have to be exerted horizontally on the crane bar 

before it would move significantly.  The angles of the guy lines 

should be set according to whether the equipment used on the 

crane bar requires more horizontal or vertical stability.  Larger 

angles measured from vertical contribute more to horizontal 

stability, and smaller angles contribute more to vertical stability.  

         A crane bar system rigged on upright supports requires far 

less vertical stability than the crane bar that is hung from top 

points, since it is resting on solid supports.  The function of the guy 

lines in upright rigs is primarily for horizontal stability.  

         The common error when calculating the load to the top points 

in a crane bar system is to first find the amount of load caused by 

the guy lines and then to add the amount of load put on the crane 

bar by the equipment or the performer.  As it actually happens, any 

weight added to the crane bar reduces the tension in the guy lines 

rather than adding to them.  For example, the same crane bar 

system in the previous example has a total load to the top points of 

600lbs when fully tensioned.  If 500lbs of force is put on the crane 

bar by performers working on a piece of equipment attached to the 

crane bar, the total load on the top points is still 600lbs.  The 

tension in each of the guy lines are reduced by an equivalent 

amount:  to 50lbs each.  As the load on the crane bar 
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exceeds 600lbs, the guy lines can be observed to go slack and hang 

from the ends of the crane bar rather than maintain a straight line 

through tension.   

         The force produced by a guy line comes from the elasticity of 

the material in the line.  Once the length of the line is set, any 

change that makes the distance between the crane bar and the 

anchor point of the guy line shorter will reduce the amount that the 

guy line must stretch.  The less the guy line is stretched, the less 

force produced by that tension is felt between the crane bar and the 

anchor point.  Weight that is put on the crane bar adds tension to 

the top points in the same proportion that it reduces tension in the 

guy lines.   

 

         Compound elements in rigging systems 

 

         There are many factors of amplified force and mechanical 

advantage in every rigging system.  These factors can easily work 

together to create extremely large loads.  A swinging trapeze hung 

from a crane bar that is pulled up to top points using pulleys that 

are set wider than the bar requires a calculation of:   
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1)  the amplification of force of the performer and the equipment 

through a pendulum swing, 2)  checking to see if that force exceeds 

the vertical tension of the guy lines, 3)  adding the weight of the 

crane bar and guy lines to the total load of the performer and the 

vertical tension in the guy lines, 4)  calculating the amplified force 

of that total through the angles of the top lines, and 5)  calculating 

the load on the point from which the pulleys are hung.  Because 

some of these calculations require addition between results and 

some require the multiplication of results, the order in which each 

of the elements is calculated makes the difference between 

accuracy and error in the final calculation.   Problems need to be 

broken up into individual systems.  This problem is an example of 

a system within a system within a system.  The trapeze and 

performer swinging from a fixed bar is one system.  The fixed bar 

hanging from top points and guyed out to the ground is a second 

system that is effected by everything in the first system.  The top 

points hanging from pulleys is a third system that is effected by 

every element of the first and second system. 

         The best method for approaching the problem is to discover 

the maximum load possible in the most central system first and 

take that answer as the simple load for calculating the maximum 

load in the larger system.  In this way, proceed in the calculation 

from the inside to the outside. 
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Safety factors 
 

         The Safety Factor is the Breaking Strength of the weakest 

element of the system divided by the Maximum Load that will be 

applied to the system (through accident or design).  It is always a 

good idea to minimize the number of weak links in a system.  If it 

is possible to get a safety factor of 10 for any of the components of 

the system without compromising its effectiveness, it is a good idea 

to do so.  However, a system is only as strong as its weakest link, 

so strengthening other parts of a system will not correct for a 

weakness.  

         The flexibility of the Circus Rigging Standard comes from 

the ability to design systems with varying safety factors, and its 

safety comes from an intimate knowledge of the capacity and 

nature of the materials coupled with a sensible policy of how to use 

systems based on their safety factor.  The circus rigging standard 

allows for the use of rigging systems that have little or no 

difference between the maximum load and the breaking strength of 

the system as well as systems that will only ever be used at 10% of 

their breaking strength.  The safety of any rigging system relies on 

having an accurate ratio of maximum load to breaking strength, 

and knowing the limitations of each system according to its safety 

factor.   

 

Calculating safety factor 

 

         The weakest link in any circus rigging system is the fragility 

of the performer who will be using it.  Unless the performer is 

specially trained to withstand a greater force, circus rigging 

systems should never be designed in a way that puts more than 4 
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g's of force on the performer, either through accident or design. 

This requirement should be satisfied before the safety factor of a 

rigging system is calculated.   

         Before calculating the safety factor, first find the minimum 

breaking strength of the weakest part of the rigging system.  

Finding the weakest link requires a knowledge of the strength and 

properties of all of the materials that are involved in the system.  

The minimum breaking strength of the weakest part of the rigging 

system is the minimum breaking strength of the system.   

         After finding the minimum breaking strength for the rigging 

system, find the maximum load that is likely to be put on the 

system including shock loading caused by mistakes.  Finding the 

maximum load requires an understanding of how the force that is 

put on the system is amplified through angles, shock loading, 

movement, and acceleration.  The maximum possible load that 

might be put on the system is the maximum load of the system.  

         The numerical value for minimum breaking strength in the 

rigging system is divided by the numerical value for maximum 

load in the system.  The result is then limited by significant figures 

to one decimal place.  For example, if the result of a calculation for 

the safety factor of a rigging system is 6.41382, the safety factor is 

taken to be 6.4.  Do not round up results, as a lower safety factor 

increases the margin of error in the calculation, where there is a 

slight chance that a higher safety factor may be entirely inaccurate.  

If the result of the safety factor calculation is 3.89431, the safety 

factor is taken to be 3.8 and not 3.9 or 4.0. 

 

Interpreting the safety factor 

 

         The circus rigging standard recommends the following uses 

for rigging systems with the corresponding safety factors: 
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Safety factor of:  10.0 or more --   Public use.  Circus rigging 

systems are designed to be used by performers who have specific 

knowledge of how to use the equipment.  Any rigging system that 

is designed for people who do not have, or are not receiving, 

specific training with circus apparatus needs to be built with a 

safety factor of 10.0 or higher. 

 

Safety factor of:  5.0 through 10.0 -- General use.  These 

systems can be used with confidence in both the strength and the 

longevity of the equipment by qualified acrobats.  Systems that are 

not easily expendable or are not easily inspected should be 

designed to this range of safety factor.  Thorough and regularly 

scheduled inspections of the equipment, as always, are essential to 

safe use.  However, systems designed to this range of safety factor 

may be put on a relatively long inspection and replacement 

schedule depending on the nature of the rigging environment and 

the specific properties of the materials in use.  

 

Safety factor of:  3.0 through 5.0 -- Secure use.  These systems 

can be used with confidence by qualified acrobats, but care should 

be taken to be sure that all the performers who use systems within 

this range of safety factors are within roughly the same weight 

range and skill level, so that wear to the system is not significantly 

different from one user to the next.  Measures should be taken to 

secure these systems from unauthorized use.  Systems in this range 

of safety factors must be put on a faithfully kept inspection and 

maintenance schedule with immediate replacement or repair of 

parts that are suspected of wear that compromises their strength. 

 

Safety factor of:  2.0 through 3.0 -- Proprietary use.  Systems in 

this range of safety factors may be used only by the one specific 

individual or team of individual performers for which the system 
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was designed.  The capabilities and limitations of the equipment 

and system should be well known to every performer who works 

on the system.  Systems designed within this range of safety factors 

should have an intentionally designed weakest link so that damage 

to the system is both non catastrophic and predictable.  Systems 

should be inspected before each use and replacement materials 

should be kept on hand or in stock in case a damaged component is 

discovered on inspection.  

 

Safety factor of :  1.0 through 2.0 -- Disposable use.  Systems 

designed with a safety factor in this range are to be used only for a 

specific one time use by an individual or team of performers for 

whom the system is specifically designed.  All users of these 

systems should be aware of the capacities and risks of using the 

systems.  Systems within this range will almost always exceed the 

elastic limit of one or more of the materials used in the system with 

the first use.  Overloaded and suspect materials must be replaced 

and disposed of with each use.  The weakest link in the system 

must be intentionally designed so that damage to the system is both 

non catastrophic and predictable.  Considerable thought should be 

put into the safety of bail out systems, backup safeties, and the 

padding of the training or performance area.  These systems should 

not be used twice and must be carefully guarded against use by 

anyone other than the performers for which these systems are 

intended. 

 

Safety factor of:  0.1 through 1.0 -- intentional failure.  Systems 

with a minimum breaking strength that is lower than the maximum 

load that will be put on the system are expected to fail with each 

use.  These systems are to be used only by the person or persons 

for whom the system is designed and must be used only once 

before being destroyed and discarded.  The user of the system 
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must be made aware of the limitations and proper functioning of 

the system, as well as what can be expected if the system fails to 

fail properly.  The weakest link must be carefully designed to fail 

in a predictable way that will not produce recoil or shrapnel 

capable of injuring either the performer, crew, or bystanders.  The 

rigger who designs intentional failure systems must have personal 

knowledge of the wear and break characteristics of the materials to 

be used, and will preferably have techniques for incrementally 

adjusting the strength of the element in the system that is designed 

to fail to compensate for unforeseen differences between 

calculations and the actual environment.  Care should be taken to 

put safety measures in place which are external to the rigging 

system that is expected to fail.   

 



- 53 - 

 

Circus Rigging Standard 

The environment of rigging 
 

         The location in which equipment is rigged influences which 

materials are appropriate to use. What works for an outdoor show 

may not work for an air conditioned building.  Rigging the same 

systems from ceilings of different heights creates differences in the 

feel of the equipment during performance and can change the load 

characteristics between the equipment and the top points.  Many of 

the environments in which circus performance takes place are not 

built specifically to accommodate circus rigging.  Hotel ball rooms 

often have top points available that are strong enough for circus 

rigging, but these points consist of 4 - 10 foot long individual 

lengths of cable hung from structural beams at one end, with the 

other end just above a fragile false ceiling.  These top points will 

only support a completely vertical load which does not swing more 

than 3" in any direction.  Venues with angled roofs may have 

beams that are strong enough to rig from, but pose a challenge 

when trying to rig anything that needs to be horizontally level.  

Anything hung from two or more top points must have support  

lines of different lengths. Each line will stretch a different amount 

when placed under the same load due to the elasticity of the 

material in combination with the difference in lengths.  An anchor 

point on a traveling outdoor rig must be easily set and removed.  If 

it has low UV tolerance, it must be able to be inspected often and 

replaced with the first sign of bleaching or deterioration.    

         Although most buildings have structures in their ceiling that 

can handle the loads of circus rigging, not many buildings are 

specifically designed to support a vertical load in the middle of 

load bearing beams.  Having strong equipment and sound rigging 

systems can not prevent accident or injury if the beams or support 

structures of the top points fail under the load.  Circus rigging can 
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not be limited to the equipment and systems necessary for the 

performance, but must also include an understanding of the 

structure from which the rigging is anchored.  It is not necessary 

for circus riggers to become structural engineers, but a certain 

basic knowledge of construction methods is valuable when 

speaking to the building manager of a performance venue about 

rigging options.   

 

         Going to ground 

 

         An anchor point, whether it is ground based for a guy line or 

a point on a structure for a top point, is only as strong as the 

solidity of the frame to which it is attached and the way in which it 

is attached to that frame.  Eventually, all structural stability relies 

on the unlimited stability and weight of the ground.  When 

evaluating the rigging environment, it is important to trace the 

viability and strength of all anchor points back to the ground.  In a 

circus tent, a guy line might be attached to the base of one of the 

masts or king poles.  The tension in the line pulls the bottom of the 

pole up and away from vertical.  The pole is held against the 

ground by downward pressure from the tent, and sometimes from 

stakes that are driven into a footplate at the base of the pole.  The 

stakes in the footplate rely on the weight and cohesiveness of the 

soil in which they are set.  The downward pressure from the tent 

consists partially of the weight of the tent, but that weight is 

stabilized by the tension in the canvas which comes from tension 

pulled against the stakes in the outer stake line.  Ultimately, the 

load goes to ground. 
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         Side loading 

 

         Some buildings are built so that the walls are the main 

structural element, consisting of vast reinforced concrete slabs that 

are tilted up vertically.  The main beams in the ceiling are designed 

to provide horizontal stability to the walls, preventing them from 

falling away from vertical.  The truss system for the roof is 

designed to hold the roof by distributing a large amount of weight 

over a large number of points, each capable of holding a small 

amount of load and directing that load to the walls where it is 

supported vertically from the ground.  While the main beams may 

be strong enough to stabilize the immensely heavy concrete walls, 

they may not be designed to carry a vertical load, especially 

towards the center of the beam at the point furthest from vertical 

support.  The walls may be strong enough to hold a tremendous 

amount of vertical load, but sinking an anchor in the center of the 

wall and pulling horizontally can damage the building with 

surprisingly little force.  Each of the individual trusses supporting 

the roof, while part of a network that can hold and disperse a large 

amount of weight, may break under a load of only a few hundred 

pounds if loaded in a direction other than the one they were 

engineered to withstand.   

         As structural engineering has advanced, it has become 

increasingly more efficient, using less and lighter materials to 

provide the same amount of structural stability.  As a result, 

limiting the direction in which materials are loaded and the type of 

static or dynamic forces which load them has become increasingly 

more important.  A main structural beam capable of holding or 

withstanding 15 tons of force horizontally, may break or become 

damaged under a load of only a few tons when applied vertically.  

Loading a structural element in a direction other than the one for 
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which it was engineered is called side loading.  Circus rigging 

rarely applies more than 7 or 8 tons of force even in the most 

extreme circumstances, but it is possible to permanently and 

irreversibly damage a building or structure with much less, if it is 

improperly applied. 

 

         Environmental exposure 

 

         UV and heat exposure from the sun are the most recognizable 

environmental factors that can influence the structure of materials 

and the safety of circus equipment, though environmental exposure 

is not limited to wind, rain, and sun.  Some materials are sensitive 

to exposure to chemicals and solutions such as gasoline, oil, or 

saltwater.  Other materials may be sensitive to breaking down 

through interior abrasion when exposed to dirt or metal grit from 

machining.  If rigging or anchor points are left unguarded in a 

venue where other events take place, there is the possibility of side 

loading or misuse of the rigging by people setting up or 

participating in other events.   

         Circus tents are taken down and moved.  If rigging is left 

attached to the crane bar or cupola of the tent as it is moved, 

vibrations from transport may loosen or shift rigging elements.  

Lighting used for performance can become very hot and damage 

heat sensitive rigging elements.  Sound vibration from live music 

or nearby passing trains can be strong enough to back the pins out 

of shackles that are not loaded and loosen equipment fastened with 

nuts and bolts, given enough time.  It is important to consider what 

conditions exist and what activities are present in a rigging 

environment, regardless of whether the equipment is being used.   
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         Whole system rigging 

 

         The whole is always more complicated than the sum of the 

parts.  Knowing the strengths and weaknesses of individual 

elements and materials may not alert the rigger to all of the ways in 

which the materials interact with each other as a whole system.  It 

is surprising how often seemingly unrelated and separate rigging 

systems effect each other through some cumulative or higher-

system interaction that was  not accounted for.  It is important to 

keep track of rigging on several levels from checking the wear on 

individual materials, to noticing changes in the way a system 

behaves, to noticing changes in the frame structure that supports 

the anchor points from which the system is rigged.  Never dismiss 

an unexpected behavior in a rigging system, even if it appears to be 

helpful, until the cause of the behavior and the forces involved are 

understood. 

 

         Tracking the weakest link 

 

         The weakest link in any circus rigging system is the fragility 

of the performer who will use the system.  It is better that a rigging 

system should break beyond repair than remain structurally sound 

and damage the performer.  Keeping the performer safe through the 

hypothetical event of equipment failure requires understanding the 

point at which a rigging system will break.  The weakest link can 

be found by looking at the way force is distributed throughout the 

rigging system, both when it is used properly and in the event of 

potential accident.  As force is increased, there is one element of 

the system that will become overloaded and give out before the 

others.  If there is a potential for the system to break in more than 

one element, the system should be redesigned so that one element 
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is strengthened and the weakest link can be narrowed down to a 

single element.  Intentionally planning the nature and location of 

the weakest link allows more control in inspection and 

replacement.  It is also possible to engineer the weakest link so that 

it breaks non catastrophically when loaded to a point where it is 

estimated that the safety of the performer will be compromised.   

         Rock climbing and rescue gear manufacturers have a device 

called a screamer, made from nylon webbing that is folded and 

sewn in a way that the threading will come unraveled when put 

under a certain known shock force.  As the threading unravels, the 

webbing unfolds with a loud ripping noise and decelerates the 

shock load over as much as two feet.  Use of screamers is practical 

when there is a need to place a limit on the loading of a rigging 

system to protect either the other materials in the system or the 

performer.  Generally, rigging should be designed so that a 

performer experiences loads of no more than 4 times their weight, 

or 4 g's, unless the performer is specifically trained to do so and the 

extra amplification of force is necessary for the skill.   

         When tracking the weakest link in a rigging system, the 

rigger must understand how force is transferred from one element 

of the system to the next.  Often, a line of tension is attached to a 

fastener or connecting link.  Different knots, splices, crimps, 

clamps, and binding elements are used to create a stable 

connection.  Some methods of creating a stable connection are 

stronger than the line itself, such as cable with properly crimped 

nicopress sleeves, and some connecting methods weaken the line 

of tension.  Most knots will reduce the breaking strength of a rope 

by some amount, and sometimes by as much as 60%.  The rigger 

must identify each change in material, and change in state within a 

material, and consider each element individually from the point of 

loading throughout the route of distribution of the load all the way 

back to ground.   
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         Research 

 

         Each rigger is responsible for building a body of knowledge 

particular to their own perspective, available materials, 

environment, and circumstances.  Each rigger must do the 

appropriate research and discover the most appropriate way to 

build the systems that they need in the safest and most effective 

way possible.  This rigging standard is not focused on providing a 

single "right way" to rig circus equipment.  This standard is 

intended as a guide to help individual circus riggers develop their 

own effective methods.  Specific information about individual 

materials and manufacturing techniques has been intentionally left 

out because it is expected that the individual rigger will research 

the latest information provided by both independent research and 

product manufacturers as a part of the responsibilities of their 

work.  Circus rigging, for all its technical precision, is a creative 

art.  Creation requires innovation, and innovation requires a 

softening of an adherence to the kind of hard and fast rules that 

develop a single "right" way of designing.  Rules are in place for a 

reason, and it is important to thoroughly understand why a 

traditional rule is in place before it is modified or dismissed, but it 

is especially important to understand the reason behind someone 

else's rules before they are put into effect in individual 

circumstances.  Ultimately, it is more important that a system 

works, than that a system is "right".   

          Be innovative, be clever, but be responsible, and most of all, 

be safe. 

 


