Synthetic Web Sling Safety Bulletin
!

WARNING

This bulletin contains important safety information about the use of synthetic web slings.
However, it DOES NOT contain all the information you need to know about handling, lifting, and
manipulating materials and loads safely. Sling use is only one part of a lifting system and it is your
responsibility to consider all risk factors prior to using any rigging device or product. Failure to do
this may result in SEVERE INJURY or DEATH due to sling failure and/or loss of load.
The following six points briefly summarize some important safety issues:

1

All users must be trained in sling selection (including
limitations), use and inspection, hazards to personnel,
environmental effects, and rigging practices. Users must
know and follow all applicable standards and regulations.
Inspect sling for damage before each use. If the sling
is damaged, IMMEDIATELY remove it from service.
Protect sling from damage. ALWAYS protect slings in
contact with edges, corners, protrusions, or abrasive
surfaces with materials of sufficient strength, thickness, and
construction to prevent damage.
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1. All Sling Users Must be Trained and Knowledgeable
All web sling users must be trained on the proper use of web
slings. The American Society of Mechanical Engineers standard
for sling safety (ASME B30.9) states:
“Synthetic webbing sling users shall be trained in the selection,
inspection, cautions to personnel, effects of the environment, and
rigging practices as covered” by Chapter 9-5.

OSHA Guidance on Safe Sling Use (29 CFR 1910.184) states that a
“qualified person” is one:
“who, by possession of a recognized degree or certificate of professional standing in an applicable field, or who, by extensive knowledge, training, and experience, has successfully demonstrated the
ability to solve or resolve problems relating to the subject matter
and work.”

It is important that all sling users be knowledgeable about the
safe and proper use and application of slings (including the
limitations of each sling type) and be thoroughly familiar with
the manufacturer’s use and safety materials provided with each
product. In addition, all sling users need to be aware of their responsibilities as outlined in all applicable standards (e.g., WSTDA
WS-1 and WS-2; ASME B30) as well as all applicable provincial,
state, federal, and OSHA regulations.
If you are unsure whether you have been properly trained, or if
you are unsure of what the standards and regulations require of
you, ask your employer for information and/or training—
DO NOT use web slings until you are absolutely sure of what
you are doing. Remember, when it comes to using web slings,
lack of skill, knowledge and care can result in SEVERE INJURY or
DEATH to you and others.

2. Slings Must Be Regularly and Properly Inspected
Even seemingly “minor” damage to a web sling can significantly
reduce its capacity to hold or lift objects and increases the
chance that the sling will fail during use. For example, one sling
manufacturer has shown that a 3/8” cut (much smaller than
the cut shown in Table 2) caused a sling to break under load at
almost half its non-damaged capacity. Therefore, it is very important that web slings are regularly and properly inspected. If you
are not sure whether a sling is damaged, DO NOT USE IT.

Do not exceed a sling’s rated capacity. Always con4capacity
sider the effect of sling angle and tension on the sling’s
and NEVER OVERLOAD web slings.
Do not stand on, under or near a load with the sling
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under tension. Any unplanned release of tension could
drop the load and/or strike personnel with deadly recoil
force. Be alert in the “danger zone” (area under or near the
load, in-line or near slings under tension, etc.)
Maintain and store slings properly. Slings should be
protected from UV light degradation, as well as from
heat, chemical, environmental and/or mechanical damage.
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2a. How to inspect slings
To detect possible damage, you should perform a visual inspection of the entire sling and also feel along its entire length, as
some damage may be felt more than seen. You should look and
feel for any of the types of conditions listed in Table 1. Table 2
shows examples of some of these types of damage, but note that
they are relatively extreme examples provided for illustration
purposes only.

2b. What to do if you identify damage in a sling
If you identify ANY of these types of damage in a sling, remove
it from service immediately even if the damage you feel or see
is not as extensive as shown in the pictures in Table 2. Slings that
are removed from service must be destroyed and rendered completely unusable unless they can be repaired and proof-tested
by the sling’s manufacturer or other qualified person. You must
never ignore sling damage or attempt to perform temporary
field repairs of damaged slings (e.g., tie knots in the webbing,
etc.).
Table 1. Web sling inspection – Removal criteria
The entire web sling must be inspected before each use and
it shall be removed from service immediately if ANY of the
following are detected:

• missing or illegible sling identification tag
• chemical damage (including acid or alkali burns)
• melting, charring or weld spatters on any part of the
•
•
•
•
•
•
•
•

web sling
holes, tears, cuts, snags or embedded materials
broken or worn stitches in the load bearing splices
excessive abrasive wear or crushed webbing
knots in any part of the sling webbing
signs of ultraviolet (UV) light degradation
fittings that are pitted, corroded, cracked, bent, twisted,
gouged or broken
If provided, exposed red core yarn. However, if damage
is present and red yarns are not exposed, DO NOT USE
the sling
any conditions which cause doubt as to the strength of
the web sling

2c. How often to inspect slings?
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Cuts or tears

Snags

Holes/punctures

Melting or charring

Weld spatter

Acid/alkali burns

Broken/worn stitches

Crushed webbing

Knots

Embedded particles

Exposed red core yarns

Abrasive wear

No UV degradation

Faded from UV exposure

2

UV degradation

Surfaces in contact with the sling do not have to be very abrasive
or have “razor” sharp edges in order to create the conditions for
sling failure. Therefore, web slings must ALWAYS be protected
from being cut or damaged by corners, edges, protrusions
or abrasive surfaces with protection sufficient for the
intended purpose.
Abrasion protection will not prevent damage from cutting. If
protection against cutting is necessary, use only sling protection
that has been designed, tested, and rated by the manufacturer.
There are a variety of types of ways to protect slings from damage. A qualified person might select and use appropriate engineered sling protection (e.g., sleeves, pads, corner protectors,
etc.) specifically designed to protect slings from damage.
Regardless of the particular method chosen:
• The goal is to ensure that the sling maintains its ability to
securely lift the load while avoiding contact with damaging
or abrasive surfaces under load.
• A qualified person must ensure that the protection method
chosen is appropriate for the types of damage to which the
slings will be exposed.
The protection used must not be makeshift (i.e., selecting and using cardboard, work gloves, or other such items based solely on
convenience or availability).
Several “test” lifts, done in a non-consequence setting, may be
necessary to determine the suitability of the protection device(s).
After each “test” lift, the protection device(s) and sling(s) need
to be inspected for damage and suitability. You should keep in
mind that no protection is “cut proof” and you should always
operate within the specified limits of the sling and its accessories
(e.g., hardware, sling protection, etc.).

4. Always Use Slings Properly
When handling loads, a trained, qualified and knowledgeable
user must take into account all risk factors and issues addressed
in this bulletin, as well as considering any other relevant factors
that may be appropriate. For web slings, users must perform
several activities, including (but not limited to) those discussed
in the following subsections. Table 4 provides some, but not all,
the factors that must be considered for successful load handling – also refer to ASME P30, ASME B30.9, WSTDA WS-1 and
WS-2 for additional information.

4a. Assess the load
Determine the weight of the load (and, if more than one sling is
used, the share of the load on each sling) and make sure it does

not exceed the rated capacity of any sling or any of the components of the rigging system. Users must also determine the load’s
center of gravity (CG) to make sure the rigging system used will
be able to retain and control the load once lifted. When multiple
slings and/or multiple leg bridles are used with non-symmetrical
loads, an analysis by a qualified person should be done to
prevent overloading of any sling and/or leg.

4b. Select an appropriate sling/configuration
Select a sling having suitable characteristics for the type, size,
and weight of the load, the share of the load, the type of hitch
(see Table 3), and the environment. The sling must be securely
attached to the load and rigged in a manner to provide for load
control to prevent slipping, sliding, and/or loss of the load.
Always consider the effect of sling angle and tension on the
sling’s capacity and ensure that the sling will not be loaded beyond its rated capacity. A trained, qualified, and knowledgeable
user must determine the most appropriate method of rigging to
help ensure a safe lift and control of the load.
Another important consideration is the sling-to-load angle—the
angle between a horizontal line and the sling leg or body. This
angle is very important and can have a dramatic effect on the
rated capacity of the sling. When the sling-to-load angle deviates
from 90°, the tension on each leg increases.
Table 3. Common types of sling hitches
Hitch

Comments

(Straightline)

One end is placed on the hook, while the
other end is attached directly to the load.
A tagline should be used to prevent load
rotation.

Choker
Hitch

Sling passes through one end around the
load and the other end is placed on the
hook. Rated capacity is normally 80% of
that for a vertical hitch when the angle of
choke is greater than 120°. Load control
is limited with only one choker hitch.
Also, the choke point should always be
on the sling body–not on the sling splice,
fitting(s) or tag.

Basket
Hitch

The sling cradles the load while both
ends are attached overhead. The rated
capacity for a basket hitch is twice that
for a vertical hitch (if basket is at 90° slingto-load angle). As with the choker hitch,
more than one basket hitch (or some
other means) may be necessary to help
ensure load control.

Vertical
Hitch

Table 4. Issues/factors to consider for safe load handling.

Categories

Issues/Factors to Consider

Environment

Wind
Weather
Visibility

Environmental temperature
Object and/or contact temperature
Chemical conditions and exposure

Ground stability
Underground installations

Load

Weight
Dimensions
Center of gravity (CG)

Attachment point integrity
Susceptibility to crushing/compression
Loose parts that could fall from load

Combination loads
Damaging surfaces/edges
Structural stability (bend/flex)

Equipment/Lift

Single/multiple cranes/hoists
Maximum/planned operating radius
Allowable load
Ratio of lift to allowable load

Clearance to surrounding facilities
Power lines and other environmental hazards
Clearance between boom and lift
Emergency/contingency set down area

Equipment inspection
Ensure a clear load path

Rigging

Sling selection
Load control
Lift point (over the CG)
Positive sling-to-load engagement

Coefficient of friction: Sling-to-load
Appropriate hitch (for CG and load control)
Load is free to move and is not snagged
Coordination of multiple slings

Sufficient sling protection
Sling capacity is adequate for
angle and tension

Personnel

Area clear of unnecessary personnel
Personnel are trained and qualified

Signals: Visual, audible, electronic, etc.
Personnel away from load and other dangers

Pre-lift plan and meeting
Tag lines/spotter requirements
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This principle applies in a number of conditions, including when
one sling is used to lift at an angle and when a basket hitch or
multi-legged bridle sling is used. Table 5 provides information
about increased tension as a function of sling-to-load angle (assuming equally-loaded sling legs). Sling angles of less than
30 degrees are not recommended.
Similarly, when the angle of choke is less than 120 degrees, the
sling choker hitch capacity decreases. To determine the actual
sling capacity at a given angle of choke, multiply the sling capacity rating (for a choker hitch) by the appropriate Angle of Choke
Reduction Factor determined from Table 6.
Nylon and polyester web slings elongate at different rates when
under tension. Slings of different materials must not be used
together during load handling activities.

4c. NEVER shock load or misuse slings and rigging

6. Properly Maintain and Store Slings
Slings should be protected from UV light degradation, as well as
from heat, chemical, environmental and/or mechanical damage.
In order to prevent damage to slings, especially when not in use:
• store slings in a cool, dry and dark location to protect
against UV light degradation and heat damage
• store slings in an area free from environmental, chemical, or
mechanical sources of damage (e.g., weld spatter, splinters
from grinding or machining, heat sources, etc.)
Do not scrub or wash web slings, as a loss of strength is possible
due to mechanical/chemical damage. Wet slings should be allowed to dry before being stored.
Table 5. Increased sling tension as a function of sling-to-load
angle

NEVER shock load the sling or the rigging (i.e., accelerate/decelerate the load too quickly). Working load limits are based on
moderately dynamic lifting or load-handling activities. Instantaneous changes (rapid acceleration or sudden stops) constitute
hazardous shock loading which may overload the sling leading
to sling failure, the unplanned release of tension and/or loss of
load control. SEVERE INJURY or DEATH and/or property damage are potential outcomes of shock loading.

Angle “A”
in degrees
from horizontal

Tension
Multiplier

90

1.000

85

1.004

80

1.015

75

1.035

70

1.064

65

1.104

60

1.155

55

1.221

50

1.305

45

1.414

40

1.555

35

1.742

30

2.000

NEVER misuse slings and rigging:
• NEVER pull on stuck, snagged, or restrained objects
(load-measuring devices/methods must be used to ensure
overloading never occurs).
• NEVER use slings for towing purposes.
A web sling should only be used for load handling.

5. Make Sure All Personnel are Clear of Loads and
Alert to Risks, Especially in the “Danger Zone”
Even if you account for all of the factors/issues discussed in this
Safety Bulletin, things can still go wrong. Therefore, all personnel
must be alert to potential risks associated with the use of web
slings, especially in the “Danger Zone.”
The “Danger Zone” is any area where (a) the load could fall on or
swing into personnel or property, or (b) deadly recoil could be
produced by an unplanned release of tension. Therefore:
• All personnel must stand clear of lifted loads and never be
under, on, or near suspended loads.
• Personnel must not stand in-line with or next to rigging
under tension. Any unplanned release of tension could
strike personnel with deadly recoil force.
• Personnel must be alert to the potential for the sling and/or
load to become snagged/hung-up during load handling.
• Once load-handling activities begin, sling users must NEVER
place any part of the body between the sling and the load
or between the sling and hook/shackle/connection point
and/or load-handling device.
• Personnel must never ride the sling or load.

Multiply the load weight
(per leg) by the tension factor
to determine the increased
tension on the sling leg(s)

Table 6. Reductions in rated capacity as a function of
angle of choke
Angle of Choke
(degrees)
=>

<

Angle of Choke
Reduction
Factor

120

180

1.000

105

120

0.82

90

105

0.71

60

90

0.58

0

60

0.50

NEVER ON. NEVER UNDER. NEVER IN-LINE.

Actual Sling Capacity =
Rated Capacity x Reduction Factor

© Web Sling and Tie Down Association, Inc.
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Where to Find Additional Information
This bulletin does not provide you with all the information you need to know in order to be considered trained and knowledgeable
about rigging and lifting loads, but it does provide important information about the use of web slings within a rigging system. If you
need more information about web slings and rigging practices or your responsibilities according to regulations and standards, talk to
your employer. You and your employer can consult a number of sources of information to help ensure that you are properly trained
when using web slings, including (but not limited to):
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•
•
•
•

WSTDA-WS-1—Recommended Standard Specification for Synthetic
Web Slings
WSTDA-WS-2—Recommended Operating, Care and Inspection Manual
for Nylon & Polyester Synthetic Web Slings
ASME B30.9—Synthetic Webbing Slings: Selection, Use, and Maintenance
ASME P30: Lift Planning for Load Handling Activities

•
•
•
•
•

WSSB-2 2019 EN

OSHA 29 CFR 1910.184—Slings
OSHA Guidance on Safe Sling Use
[http://www.osha.gov/dsg/guidance/slings/synth-web.html]
Manufacturer’s catalog, manual, website, bulletins, etc.
Formal training provided by manufacturers or other outside entities
Rigging handbooks

