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In the high-stakes environment of industrial construction and heavy lifting, the role of a rigger is paramount. Rigging 

is not merely the act of attaching a load to a crane; it is a sophisticated engineering discipline that requires a deep 

understanding of physics, material science, and safety protocols. The National Center for Construction 

Education and Research (NCCER) has established the gold standard for training in this field through its Basic 

Rigger Level 1 Trainee Guide . This guide, part of the Contren Learning Series, serves as the foundational

curriculum for individuals seeking to enter the rigging profession with a focus on technical competence and

operational safety.

The Fundamental Framework of Industrial Rigging

Rigging involves the use of mechanical equipment to move heavy loads. While a crane operator controls the 

machine, the rigger is responsible for securing the load, selecting the correct hardware, and signaling the operator. 

The NCCER Basic Rigger Level 1curriculum provides the theoretical and practical knowledge required to perform

these tasks under the supervision of more experienced personnel. The importance of this training cannot be

overstated, as improper rigging is a leading cause of industrial accidents, equipment failure, and project delays.

The Role of NCCER and Contren Learning Series

The Contren Learning Series, published by Pearson/Prentice Hall, represents a collaborative effort between 

industry experts and educators to create standardized training materials. For riggers, the second and third editions 

of the Level 1 Trainee Guide have become essential references. These guides cover everything from basic 

hardware identification to complex calculations of load weight and center of gravity. By adhering to these 

standardized modules, such as Module 38102-11, trainees ensure they are meeting the rigorous demands of

modern construction sites.

Core Technical Components: Slings, Hitches, and Hardware

The selection of rigging hardware is the first critical step in any lifting operation. A Level 1 rigger must be proficient 

in identifying various types of slings and understanding their load-bearing capacities. Slings are generally 

categorized by their material composition, including synthetic web slings, wire rope slings, and alloy steel 

chain slings.

Synthetic Web Slings

Synthetic slings are favored for their flexibility and ability to handle delicate loads without marring the surface.

However, they are highly susceptible to environmental damage, such as UV exposure and chemical degradation.

Riggers must inspect these for cuts, snags, and melted fibers before every lift.

Wire Rope Slings

Wire rope consists of individual wires twisted into strands, which are then laid around a core. The 6x19 and 6x37 

classifications are common in rigging. Wire rope offers a high strength-to-weight ratio and is more resistant to 



heat and abrasion than synthetic materials. However, its capacity is significantly affected by the D/d ratio(the ratio

of the diameter of the object the rope is wrapped around to the diameter of the rope itself).

Mechanical Hitches

How a sling is attached to a load determines its lifting capacity. The three primary hitches taught in the NCCER 

Basic Rigger curriculum are:

•  Vertical Hitch: The sling is attached directly to the load and the hook. The full rated capacity of the sling is 

available.

•  Choker Hitch: The sling passes around the load and attaches back to itself. This reduces the capacity by 

approximately 20-25% due to the stress at the choke point.

•  Basket Hitch: The sling passes under the load with both ends attached to the hook. This effectively doubles 

the capacity, provided the legs remain vertical.

The Mathematical Principles of Sling Tension

One of the most critical aspects of the NCCER Level 1 training is the calculation of sling angles. As the angle

between the sling and the horizontal plane decreases, the tension on the sling increases exponentially. This is a

concept often misunderstood by novice riggers, leading to catastrophic failures.

Calculating the Sling Angle Factor (SAF)

The tension on a sling is calculated using the formula: Tension = (Load Weight / Number of Slings) x Sling 

Angle Factor. The Sling Angle Factor is the ratio of the sling length (L) to the vertical height (H). For example, if a

rigger is using a 10-foot sling to lift a load where the vertical distance from the hook to the load attachment point is

5 feet, the SAF is 2.0 (10/5). This means the tension on the sling is twice the actual weight being lifted by that

specific leg.



Horizontal Angle (Degrees) Sling Angle Factor (L/H) Percentage of Load Increase

90° (Vertical) 1.000 0%

60° 1.155 15.5%

45° 1.414 41.4%

30° 2.000 100.0%

As shown in the table above, lifting at a 30-degree angle doubles the stress on the rigging hardware. The Basic 

Rigger Level 1 Trainee Guideemphasizes that rigging at angles less than 30 degrees is generally discouraged

and often requires a professional engineer's approval.

Mechanical Advantage: Jacks, Hoists, and Tuggers

Beyond slings and cranes, riggers must master the use of portable lifting and pulling equipment. These tools utilize 

mechanical advantage to move loads that are otherwise unmanageable. The NCCER 2nd Editionguide provides

detailed procedures for the safe operation of these devices.

Ratchet-Lever Hoists (Come-Alongs)

Commonly known as "come-alongs," these devices allow a rigger to pull or lift loads over short distances. They are

essential for drifting loads or adjusting the level of a piece of equipment. Trainees are taught to never use a

"cheater bar" on the handle, as this can override the safety features and snap the internal chain or wire rope.

Tuggers (Air and Electric)

Tuggers are powerful winches used for horizontal movement or vertical lifting in confined spaces. The NCCER 

curriculumcovers the importance of secure anchoring for tuggers, as the force exerted by the machine can easily

tear it from its mounting if not properly bolted or welded to a structural member.

Hydraulic and Mechanical Jacks

Jacking is a common requirement in maintenance and installation. Riggers must distinguish between bottle jacks, 

toe jacks, and screw jacks. A primary safety rule highlighted in the Level 1 Guideis to "never work under a load

supported only by a jack." Cribbing and blocking must be used immediately once the load has reached the desired

height.

Hazard Identification and Safety Protocols (Module 38102-11)

Technical skill is secondary to safety. Module ID 38102-11 within the NCCER framework is specifically dedicated to 

Rigging Practices and Hazards. It provides a systematic approach to identifying and mitigating risks on the job

site.

Common Rigging Hazards

•  Pinch Points: Areas where a body part can be caught between the sling and the load or between the load and 

a stationary object.

•  Electrical Hazards: Maintaining minimum clearance distances from power lines (typically 10 to 20 feet 

depending on voltage) is critical to prevent electrocution.

•  Load Instability: Failure to identify the Center of Gravity (COG) will cause the load to tilt or swing when lifted, 



potentially snagging other structures or tipping the crane.

•  Equipment Fatigue: Recognizing the signs of wear, such as "bird-caging" in wire rope or "kinking" in chains.

The Inspection Checklist

A Level 1 rigger is often tasked with the daily inspection of rigging gear. This process must be documented and 

follow ASME B30.9standards. Any piece of equipment that does not meet the inspection criteria must be removed

from service and destroyed to prevent accidental reuse.

Comparison of Rigger Certification Paths

Choosing the right certification path depends on the specific requirements of the employer and the job site. While 

NCCER provides the foundational training, organizations like the National Commission for the Certification of 

Crane Operators (NCCCO) offer specialized certifications that are highly regarded in certain sectors.



Feature NCCER Level 1 NCCCO Rigger I

Primary Focus Educational/Training Curriculum Performance-based Certification

Standardization Industry-standard Contren Learning ANSI-accredited National Standard

Assessment Method Knowledge tests and performance 
profiles

Written exam and practical exam

Recertification Typically permanent or employer-
driven

Required every 5 years

Ideal For Apprentices and entry-level 
technicians

Certified professionals on federal sites

While the NCCER Basic Rigger Level 1 Trainee Guide  is a textbook used for learning, the NCCCOis an

assessment body. Many trainees use the NCCER materials to prepare for the NCCCO exams, as the technical

requirements for sling tension and hardware identification are virtually identical.

Practical Implementation: A Field Guide for the Rigger

Implementing the theory found in the Contren Learning Seriesrequires a disciplined approach to every lift. The

following step-by-step procedure outlines the typical workflow for a Level 1 rigger:

Step 1: Load Evaluation

Before selecting any gear, the rigger must determine the weight of the load. This can be found on shipping 

manifests, blueprints, or calculated based on the material's density (e.g., steel is approximately 490 lbs per cubic 

foot). Once the weight is known, the rigger must locate the Center of Gravityto ensure the hook is positioned

directly above it.

Step 2: Hardware Selection and Inspection

Select slings and shackles based on the load weight and the anticipated sling angle. If using shackles, ensure 

they are screw-pin or bolt-type and that the pin is fully seated. Inspect all hardware for cracks, deformations, or 

heat damage. Remember: If in doubt, throw it out.

Step 3: Site Preparation

Clear the lift path of all personnel and obstacles. Ensure the ground where the load will be placed is stable and 

equipped with cribbing to allow for the removal of slings once the load is set.

Step 4: Signaling and Execution

Establish a clear line of communication with the crane operator. Use standard ASME hand signalsor radio

communication. The rigger must remain in the operator's line of sight unless a designated signal person is used.

During the "initial lift," raise the load only a few inches to verify the balance and the integrity of the rigging.

Troubleshooting Common Rigging Failures

Even with thorough training, challenges arise in the field. Understanding failure modes is key to preventing them.

•  Problem: The load tilts during the lift.Solution: The hook is not over the COG. Lower the load and adjust the 



sling lengths or move the hook. Do not attempt to pull the load into balance manually.

•  Problem: A sling is pinched under the load.Solution: Use wooden blocking or "softeners" to create a gap 

between the load and the floor. This protects the sling from being crushed and facilitates its removal.

•  Problem: High winds cause the load to spin.Solution: Use taglines. A tagline is a non-conductive rope 

attached to the load that allows riggers to control rotation from a safe distance.

Professional Evolution and the Advanced Rigger

The journey does not end with Level 1. The NCCER Advanced Rigger Trainee Guide  and Level 2/3 certifications

 delve into more complex scenarios such as multi-crane lifts, blind lifts, and the use of spreader bars. However, 

the mastery of the basics—the math of sling angles, the discipline of inspection, and the adherence to the Contren 

Learning Series—remains the foundation upon which all advanced skills are built.

As the construction industry moves toward greater automation and more stringent safety regulations, the demand 

for certified, knowledgeable riggers continues to grow. By following the comprehensive curriculum provided in the 

NCCER Basic Rigger Level 1 Trainee Guide , professionals ensure they are not only protecting themselves and

their colleagues but also contributing to the efficiency and success of the global infrastructure. The precision of a

rigger's work is the invisible force that holds the modern industrial world together, turning massive engineering

blueprints into physical reality through the calculated application of force and hardware.
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