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OBJECTIVES 
 

The objectives of the Qualified Rigger training course are to ensure that each rigger is in compliance 
with the requirements of Federal OSHA §1926 Subpart CC as a "Qualified Rigger".  
Specific training objectives include:  

• Know and identify various sling types and rigging hardware. 

• Know and identify various below the hook lifting devices. 

• Know and understand the pre-use inspections for various sling types and rigging hardware. 

• Know and identify the various sling hitches and how to apply them for various load 
configurations. 

• Know how to read rigging charts for various hitches. 

• Understand the requirements to know the load weight and the load center of gravity. 

• Know and understand the dangers of working around power lines, and the course of action if 
power line contact is made. 

• Know and understand the requirements to keep clear of the load. 

• Know the requirements of §1926 Subpart CC as it pertains to a rigger. 
 

Pre-use inspections are an important part of rigging. Removing potentially damaged equipment 
from the job site is critical to safety. The following is a statement of what a pre-use inspection is 
intended to do, and what it is not. A pre-use inspection is required by the user prior to each use of 
any lifting device.  

 
A pre-use inspection IS intended to: 

• Notice component damage. 

• Notice excessive wear and/or deformation. 

• Remove from use any components with suspect damage. 

• Call attention of suspected damage to a higher inspection authority. 
A pre-use inspection IS NOT intended to: 

• Determine the degree of component damage. 

• Investigate internal wire rope damage. 

• Compare or make measurements. 

• Prepare written reports. 
 

Examples follow: 
Example 1: A sling user notices a wire rope sling, that's about to be 
used, has a kink or crush and appears to have reduced the rope's 
diameter. The user should: Immediately remove the sling from 
service. If possible, tag the Sling as out of service and remove the 
sling from any area where it may be picked up and used. The user 
should not: Measure the wire rope and compare measurements to 
a rejection table. The user is not to open up the wire rope to 
investigate for internal damage.  
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Example 2: A rigger checks a chain sling prior to use and 
notices what may be a stretched link in the chain body. 
The user should: immediately remove the chain sling 
from service. If possible, tag the sling as out of service 
and remove it from the work area. Without proper 
training, tools and records a user may not be capable to 
determine if a component is damaged beyond specified 
criteria. When you notice any damage remove the item 
from the work area so it can be 
thoroughly examined. The user should 
not: Attempt to measure the chain link to 
check for increased length. 
Measurements of this type require 
specialized skill and the measurement 
must be compared to original 
specifications and/or the manufacturer's 
specific guidelines to determine if the 
chain sling may continue to be used. 
 

OSHA RIGGING TERMINOLOGY 
 
Abnormal Operating Conditions: Environmental conditions that are unfavorable, harmful, or 
detrimental to or for the operation of a piece of detachable hardware, such as excessively high or low 
ambient temperatures, exposure to weather, corrosive fumes, dust laden or moisture laden 
atmospheres, and hazardous locations. 
Abrasion (Wire Rope): Frictional surface wear on the wires of a wire rope.  
Abrasion: The mechanical wearing of a surface resulting from frictional contact with other materials or 
objects.  
Accessory: A secondary part or assembly of parts that contributed to the overall function and usefulness 
of the equipment. 
Adjustable Hardware: Threaded detachable rigging hardware that is adjustable in length, orientation, or 
position by the user to handle a load. 
Altered: A physical change, addition, or deletion that modifies the original design, or intended 
functioning, of the equipment.  
Anchor Point: Fastening to an immovable object.  
Angle of Choke: The angle formed in a sling body as it passes through the choking eye or fittings.  
Angle of Loading: The acute angle between horizontal and the leg of the rigging, often referred to as the 
horizontal angle  
Anti-two block device: A device that when activated, disengages all equipment functions whose 
movement can cause two-blocking. 

Aramid Fiber: A manufactured, high modulus fiber made from a long-chain synthetic aromatic 
polyamide in which at least 85% of the amide linkages join two aromatic rings. 
Attachment Point(s): The place(s) on a boom or a personnel platform that is used to connect either the 
platform to the boom or to a suspension system.  
Auxiliary hoist: A secondary mechanism used either in conjunction with, or independently of, the main 
hoist. 
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RISK MANAGEMENT & BASIC RIGGING PLAN AT THE LOAD HOOK 
 
Overhead lifting is a special event in which a freely suspended load is elevated to such a position that 
dropping the load would present the possibility of bodily injury or property damage. Risk is created 
every time we lift a load off the ground. Special tools, special methods and a special mindset are 
required. Avoid rigging practices that create risk, even if you have "done it that way for twenty years." 
Risk management requires the identification of risks and a plan of action to correct the situation. The 
action is accomplished by asking key questions. Risk management requires the risks be reduced by 
concrete steps from the manufacturer to the product user. Training and formal product warnings are 
major tools. OSHA requires that a qualified (competent) person be responsible for connecting the load 
and inspecting the rigging gear. For every lift the following questions should be considered:  
 
1. Who is responsible (competent) for the rigging? 
2. Have communications been established? 
3. Is the rigging in acceptable condition? 
4. Is the rigging appropriate for lifting? 
5. Does the rigging have proper identification? 
6. Does all gear have known working load limits? 
7. What is the weight of the load? 
8. Where is the loads' center of gravity? 
9. What is the sling angle? 
10. Will there be any side or angular loading? 
11. Are the slings padded against corners, edges, protrusions or abrasive surfaces? 
12. Are the working load limits adequate? 
13. Is the load rigged to the center of gravity? 
14. Is the hitch appropriate for the load? 
15. Is a tag line required to control the load? 
16. Will personnel be clear of suspended loads? 
17. Is there any possibility of fouling? 
18. Will the load lift level and be stable? 
19. Any unusual environmental concerns? 
20. Any special requirements? 
 
 
  REMEMBER TO INSPECT FOR - 

Defective components: Examine all hardware, tackle, and slings before use. Destroy defective components. Defective 
equipment that is merely discarded may be picked up and used by someone unaware of its defects. 
Working load Limit (Wll): Know the working load limits of the equipment being used, do not assume. Never exceed these 
limits. 
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HOISTING AND RIGGING HAZARDS 
 

Hazardous Wind Conditions 
Never carry out a hoisting or rigging operation when winds 
create hazards for workers, the general public, or property. 
Assess load size and shape to determine whether wind 
conditions may cause problems. For example, even though 
the weight of the load may be within the capacity of the 
equipment, loads with large wind-catching surfaces may 
swing or rotate out of control during the lift in high or gusting 
winds. Swinging and rotating loads not only present a danger 
to riggers there is the potential for the forces to overload the 
hoisting equipment. 
 

Weather Conditions 
When the visibility of riggers or hoist crew is impaired by 
snow, fog, rain, darkness, or dust, extra caution must be 
exercised. For example, operate in "all slow", and if 
necessary, the lift should be postponed. At sub-freezing 
temperatures, be aware that loads are likely to be frozen to 
the ground or structure they are resting on. In 
extreme cold conditions avoid shock-loading or 
impacting the hoist equipment and hardware, 
which may have become brittle.  
 

Electrical Contact  
One of the most frequent killers of riggers is 
electrocution. An electrical path can be created 
when a part of the hoist, load line, or load comes 
into close proximity to an energized overhead 
power line. When a crane is operating near a live 
power line and the load, hoist lines, or any other 
part of the hoisting operation could encroach on 
the minimum permitted distance (see table right), specific measures described in the Construction 
Regulation must be taken. For example, constructors must have written procedures to prevent contact 
whenever equipment 
operates within the 
minimum permitted 
distance from a live 
overhead power line. 
The constructor must 
have copies of the 
procedure available for 
every employee on the 
project.  
 

Boom 

Strength is 

most affected 

when the 

wind is from 

the side 

SAE XJ1093 

specifies that 

booms be 

designed to 

withstand their 

full weighted load 

plus a side load 

equal to 2% of 

the rated load 

plus a 20mph 

wind from the 

side. Boom 

straight is 

therefore 

adequate to 

handle winds 

from the side up 

to 20mph but no 

allowance is 

made for the 

effect of the wind 

on the load. 
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DETERMINING LOAD WEIGHTS 

ASME B30.20 – OSHA 1926.251 

 
A key step in rigging is determining the weight of the load that will be hoisted. 
 
You can obtain the load's weight from shipping papers, design plans, catalogue data, manufacturer's 
specifications, and other dependable sources. On erection plans, the size of steel beams is usually 
provided along with their weight and length. If weight information is not provided, you will have to 
calculate it. 
 

Calculating Weight 
You can calculate the approximate weight of a steel object using a standard weight and applying the 
formulas for area and volume. The standard weight for steel is: 1 square foot of steel an inch thick will 
weigh about 40 pounds. 
 
Applying that standard weight for steel to calculate the weight of two steel plates measuring 1 ½’ x 3’ 
x 6’ results in the following: 
2 (sheets) x 1.5” (thickness) x 3’ x 6’ (area) x 4lbs (weight per square foot, 1” thick) = 2160lbs. [2 x 1.5 x 3 
x 6 x 40 = 2160lbs.] 
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SLINGS & RIGGING HARDWARE 

 
 

WIRE ROPE SLINGS 
ASME B30.9, B30.26 – OSHA 1910.184, 1926.251 

 
A wire rope consists of many parts that must slide and adjust to forces 
under load and when bent around an object.  
 
For the sling user there are a few components that must be known and 
understood so that a pre-use inspection can detect potential deficiencies 
and remove slings that may be damaged and dangerous to use  In 
addition to the terms used to describe the rope to the right, the length it 
takes one strand to rotate one time around the rope's body is called a 
Lay Length. The length of a lay is used to evaluate the condition of a rope 
based on the number of individual wires that may be broken within this 
dimension. 

 

Types of Slings Rigging Hardware 

• Alloy Steel Chain • Shackles 

• Wire Rope • Hooks 

• Metal Mesh • Adjustable Hardware 

• Synthetic Rope • Below-the-Hook Lifting Devices 

• Synthetic Web  

• Synthetic Round Sling  

• Natural and Synthetic Fiber  
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ALLOY STEEL CHAIN SLINGS 
ASME B30.9, B30.23 – OSHA 1910 

 

Alloy steel chains are often used because of their strength, durability, abrasion resistance and ability to 
conform to the shape of the loads on which they are used. In addition, these slings are able to lift hot 
materials. Alloy steel chain slings are made from various grades of alloy, but the most common grades in 
use are grades 80 and 100. These chains are manufactured and tested in accordance with ASTM 
Misuse of chain slings could damage the sling, resulting in sling failure and possible injury to an 
employee.  

 
Chain slings are used primarily for overhead lifting, and are generally used in conjunction with a crane or 
some type of lifting device.  
 
Standard sling configurations consist of chain branches, which are affixed on one end to a master link or 
ring with some type of attachment, usually, a hook, affixed to the opposite end for overhead lifting. 
 
Alloy Steel Chain Slings must be manufactured from Grade 80 or Grade 100 chain. Any chain not marked 
to indicate one of these grades must not be used for lifting. 
 

Identification 
Sling Identification Requirements (The initial sling identification must be provided by the sling 
manufacturer). Each sling must be marked to show the following:  
a) Name or trademark of manufacturer.  
b) Grade of chain  
c) Nominal size of chain  
d) Rated load for the vertical hitch and bridle hitch and the angle upon which the bridle is based.  

 

(American Society for Testing and Materials) guidelines. If other grades of chain are used, 
use them in accordance with the manufacturer's recommendations and guidance. 
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SLING RATING CHARTS 
 
This section will introduce sling rating charts and provide examples of their use. 
 
Understanding a sling chart requires a basic understanding of wire rope, end fitting types, and an 
understanding of the basic hitches. 

 
Each area of the wire rope sling rated load table is numbered for reference. 

 
1. Indicates that ratings are provided in pounds. Some tables provide ratings in tons.  
2. Every wire rope sling rating table will be specific to a type of wire rope in terms of construction, wire 

strength, type of core and end fitting efficiency. When using a sling table you must be certain the 
sling you are using either matches the type of wire rope specified on the table or exceeds the table 
strength. Because wire rope slings must be tagged reading the tag is your best way to determine the 
sling's rating. Note the MS notation at the end of the rope description. MS means Mechanical Splice 
with pressed metal fitting. This is a flemish eye construction method with a steel sleeve fitting that is 
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HOISTS 
 

LEVER-OPERATED HOISTS OR COME-ALONGS 
ASME B30.21 – OSHA 1915.114 

 
Come-alongs are a very portable means of lifting or pulling loads short distances. They can be used 
vertically, horizontally or on an angle. Otherwise all points covered in the section on chain hoists apply 
equally to come-alongs. 
 
A come-along that requires the use of a cheater or the help of another worker to move a load is 
inadequate for the job. Use a come-along with a larger capacity. 
 

Lever-Operated Hoist – Safety Precautions  
a) Inspect for defects. 
b) Do not use cheater on hoist handle. 
c) Do not overload. Working load limit (WLL) should be marked on device. 
d) Do not apply the load to the tip of the hook. 
e) Do not use the hoist chain as a sling or choker. 
f) Make sure of your footing before operating the hoist. 
g) Do not leave the suspended load unattended. 
h) Keep hoist chain straight. 
i) Stand clear of load and pulling path of hoist chain. 
j) Keep upper and lower hooks in a straight line so that the frame is free to swivel. 
k) Do not use a hoist with a twisted, kinked, damaged, or worn chain. 
l) Ensure that anchorage and structure will support the load. 
 

CHAIN HOISTS 
ASME B30.21 – OSHA 1915.114, 1926.753 

 
Chain hoists are useful because the load can be stopped and kept stationary at any point. Because 
of their slow rate of travel, chain hoists also allow precise vertical placement. 
 
Chain hoists should be rigged so that there is a straight line between the upper and lower hooks. 
They are intended for use in a vertical or near vertical position only. If rigged at an angle, the upper 
hook can be damaged at the shank and the throat may open up. If the gear housing is resting against an 
object while under load it can be damaged or broken (Figure 10). 
Always make sure that the hoist is hanging freely.  
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HOISTING PERSONNEL 

ASME B30.23 – OSHA 1926.1431 

 
The use of equipment to hoist employees is prohibited except where the employer demonstrates that 
the erection, use, and dismantling of conventional means of reaching the work area, such as a personnel 
hoist, ladder, stairway, aerial lift, elevating work platform, or scaffold, would be more hazardous, or is 
not possible because of the project’s structural design or worksite conditions. This paragraph does not 
apply to work covered by subpart R (Steel Erection) of this part and also does not apply to routine 
personnel access to an underground worksite via shaft as covered by § 1926.800 (Underground 
Construction) of this part. 
 

Use of Personnel Platform 
When using equipment to hoist employees, the employees must be in a personnel platform that 
meets the following requirements: 
a) A qualified person familiar with structural design must design the personnel platform and 

attachment/suspension system used for hoisting personnel. 
b) The system used to connect the personnel platform to the equipment must allow the platform to 

remain within 10 degrees of level, regardless of boom angle 
c) The suspension system must be designed to minimize tipping of the platform due to movement of 

employees occupying the platform. 
d) The personnel platform itself (excluding the guardrail system and personal fall arrest system 

anchorages), must be capable of supporting, without failure, its own weight and at least five times 
the maximum intended load. 

e) All welding of the personnel platform and its components must be performed by a certified welder 
familiar with the weld grades, types and material specified in the platform design. 

f) The personnel platform must be equipped with a guardrail system which meets the requirements of 
subpart M of this part, and must be enclosed at least from the toeboard to mid-rail with either solid 
construction material or expanded metal having openings no greater than ½ inch (1.27 cm). Points 
to which personal fall arrest systems are attached must meet the anchorage requirements in 
subpart M of this part. 

g) A grab rail must be installed inside the entire perimeter of the personnel platform except for access 
gates/doors. 

 
Access gates/doors. If installed, access gates/doors of all types (including swinging, sliding, folding, or 
other types) must: 
a) Not swing outward. If due to the size of the personnel platform, such as a 1-person platform, it is 

infeasible for the door to swing inward and allow safe entry for the platform occupant, then the 
access gate/door may swing outward. 

b) Be equipped with a device that prevents accidental opening. 
c) Headroom must be sufficient to allow employees to stand upright in the platform. 
d) In addition to the use of hard hats, employees must be protected by overhead protection on the 

personnel platform when employees are exposed to falling objects. The platform overhead 
protection must not obscure the view of the operator or platform occupants (such as wire mesh that 
has up to ½ inch openings), unless full protection is necessary. 

e) All edges exposed to employee contact must be smooth enough to prevent injury. 
f) The weight of the platform and its rated capacity must be conspicuously posted on the platform 

with a plate or other permanent marking. 
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SIGNAL PERSON QUALIFICATIONS

The employer of the signal person must ensure that each signal person meets the Qualification 
Requirements below prior to giving any signals. These requirements must be met by using either Option 
1 or Option 2 of this section. 

Option 1 - Third party qualified evaluator (NCCCO). The signal person has documentation from a third-
party qualified evaluator showing that the signal person meets the Qualification Requirements. Each 
signal person must: 

• Know and understand the type of signals used. If hand signals are used, the signal person must know
and understand the Standard Method for hand signals.

• Be competent in the application of the type of signals used.

• Have a basic understanding of equipment operation and limitations, including the crane dynamics
involved in swinging and stopping loads and boom deflection from hoisting loads.

• Know and understand the relevant requirements of §1926.1419 through §1926.1422 and
§1926.1428. 1926.1428(c)(5)

• Demonstrate that he/she meets the requirements of this section through an oral or written test,
and through a practical test.

Option 2 - Employer's qualified evaluator. The employer's qualified evaluator assesses the individual and 
determines that the individual meets the Qualification Requirements and provides documentation of 
that determination. An assessment by an employer's qualified evaluator under this option is not 
portable--other employers are not permitted to use it to meet the requirements of this section. 

Employers must make the documentation of the signal person’s qualifications available at the worksite, 
either in paper form or electronically. The documentation must specify each type of signaling (e.g., hand 
signals, radio signals, etc.) for which the signal person is qualified under the requirements of the 
standard. 

If subsequent actions by the signal person indicate that the individual does not meet the Qualification 
Requirements see signal person requirements listed above The employer must not allow the individual 
to continue working as a signal person until re-training is provided and a re-assessment is made that 
confirms that the individual meets the Qualification Requirements. 

WHEN IS A SIGNAL PERSON REQUIRED? 

A signal person is required when: 
• The point of operation is not in full view of the operator (1926.1419(a)).
• The operator’s view is obstructed in the direction the equipment is traveling.
• Either the operator or the person handling the load determines that a signal person is needed because
of site-specific safety concerns.
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DEFINITIONS 

A/D director (Assembly/Disassembly director): An individual who meets this subpart's requirements for 
an A/D director, irrespective of the person's formal job title or whether the person is non-management 
or management personnel. 
Articulating crane: A crane whose boom consists of a series of folding, pin connected structural 
members, typically manipulated to extend or retract by power from hydraulic cylinders. 
Assembly/Disassembly: The assembly and/or disassembly of equipment covered under this standard. 
With regard to tower cranes, "erecting and climbing" replaces the term "assembly," and "dismantling" 
replaces the term "disassembly." Regardless of whether the crane is initially erected to its full height or 
is climbed in stages, the process of increasing the height of the crane is an erection process. 
Assist crane: A crane used to assist in assembling or disassembling a crane. 
Attachments: Any device that expands the range of tasks that can be done by the equipment. Examples 
include, but are not limited to: An auger, drill, magnet, pile-driver, and boom-attached personnel 
platform. 
Audible signal: A signal made by a distinct sound or series of sounds. Examples include, but are not 
limited to, sounds made by a bell, horn, or whistle. 
Blocking (also referred to as "cribbing"): Wood or other material used to support equipment or a 
component and distribute loads to the ground. It is typically used to support lattice boom sections 
during assembly/disassembly and under outrigger and stabilizer floats. 
Boatswain's Chair: A single-point adjustable suspension scaffold consisting of a seat or sling (which may 
be incorporated into a full body harness) designed to support one employee in a sitting position. 
Bogie: "travel bogie," which is defined below. 
Boom (equipment other than tower crane): An inclined spar, strut, or other long structural member 
which supports the upper hoisting tackle on a crane or derrick. Typically, the length and vertical angle of 
the boom can be varied to achieve increased height or height and reach when lifting loads. Booms can 
usually be grouped into general categories of hydraulically extendible, cantilevered type, latticed 
section, cable supported type or articulating type. 
Boom (tower cranes): On tower cranes, if the "boom" (i.e., principal horizontal structure) is fixed, it is 
referred to as a jib; if it is moveable up and down, it is referred to as a boom. 
Boom angle indicator: A device which measures the angle of the boom relative to horizontal. 
Boom hoist limiting device: This includes boom hoist disengaging device, boom hoist shut-off, boom 
hoist disconnect, boom hoist hydraulic relief, boom hoist kick-outs, automatic boom stop device, or 
derricking limiter. This type of device disengages boom hoist power when the boom reaches a 
predetermined operating angle. It also sets brakes or closes valves to prevent the boom from lowering 
after power is disengaged. 
Boom length indicator: Indicates the length of the permanent part of the boom (such as ruled markings 
on the boom) or, as in some computerized systems, the length of the boom with 
extensions/attachments. 
Boom stop: Includes boom stops, (belly straps with struts/standoff), telescoping boom stops, 
attachment boom stops, and backstops. These devices restrict the boom from moving above a certain 
maximum angle and toppling over backward. 
Boom suspension system: A system of pendants, running ropes, sheaves, and other hardware which 
supports the boom tip and controls the boom angle. 
Builder: The builder/constructor of equipment. 
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TYPES OF SIGNALS
OSHA 1926.1419 

A signal person must be provided in each of the following situations: 
a) The point of operation, meaning the load travel or the area near or at load placement, is not in full

view of the operator.
b) When the equipment is traveling, the view in the direction of travel is obstructed.
c) Due to site specific safety concerns, either the operator or the person handling the load determines

that it is necessary.

CRANE FUNCTION NAMES 
• Stop

• Hoist

• Lower

• Lower the Boom Up or Down

• Lower the Boom and Raise the Load or Boom
Down and Hoist the Load

• Raise the Boom up or down

• Raise the Boom and Lower the Load or Boom
up and Lower the Load

• Swing - Right or Left

• Extend Boom or Telescope Out

• Retract the Boom or Telescope In

• Trolley In or Out

• Travel – Wheeled Machines (Forward or
Reverse)

• Travel Both Tracks - Crawler Machine (Left or
Right) (Forward or Reverse)

• Travel One Track – Crawler Machine (Left or
Right) (Forwards or Reverse)

Examples to the right. 

HAND SIGNALS 
When using hand signals, the Standard Method 
must be used. Exception: Where use of the 
Standard Method for hand signals is infeasible, or 
where an operation or use of an attachment is not 
covered in the Standard Method, non-standard 
hand signals may be used in accordance with the 
following. 

Signals to operators must be by hand, voice, audible, or new signals. 

Hand signal charts must be either posted 
on the equipment or conspicuously 
posted in the vicinity of the hoisting 

operations. 
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CRANE OPERATIONS, LIMITATIONS & CONFIGURATIONS 

DRIFT 
Load Drifting can be a serious hazard. Load drifting is when you stop your crane but the hoist continues 
to travel. This issue can be caused by the mechanical load brake, the holding brake, or the control 
system. The mechanical load brake supports a brake called a holding brake. A holding brake is a brake 
that automatically prevents motion when power is off. This brake is responsible for holding a suspended 
load.  

When signaling cranes near power lines be sure to 
use extreme caution. Drifting loads can cause the 
wire rope or the load to swing into contact with 
electrical lines.  

To compensate for Boom Drift: 
a) Boom up to move the boom tip over the top of

the ball, as the ball motion reaches its inward apex.
b) Boom down to move the boom tip over the top of the ball as the ball

motion reaches its outward apex.
To compensate when using Tower Cranes: 
a) Move the trolley in over top of the block
b) Move the trolley out over top of the block

To compensate for Swing Drift: 
a) Swing the boom tip on Mobile Cranes or trolleys on Tower Cranes over

the top of the ball or block when it reaches its left for right apex

To minimize the risk of excessive drifting begin the swinging, 

booming or trolleying function slowly. Also, be sure to allow 

for the functions to slow down before stopping. 
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