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effective 1 year after the Date of Issuance. There will be no addenda issued to this edition.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this
Standard. Interpretations are published on the ASME Web site under the Committee Pages)at
http://cstools.asme.org as they are issued. Interpretations will also be included with each edijtion.

ASME is the registered trademark of The Amlerican Society of Mechanical Engineers.
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Fegulatory agencies, and the public-at-large.
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FOREWORD

This American National Standard, Safety Standard for Cableways, Cranes, Derricks, Hoists,
Hooks, Jacks, and Slings, has been developed under the procedures accredited by the American
National Standards Institute (formerly the United States of America Standards Institute). This

22 1012 <21 Caod £ O L

Standard-had-is-beginning-in-December19t6-whenan-eight-page-Code-of SafetyStandardsfor
Cranes, prepared by an ASME Committee on the Protection of Industrial Workers, was presented
to the annual meeting of the ASME.

Meetings and discussions regarding safety on cranes, derricks, and hoists were held from 1920
to 1925, involving the ASME Safety Code Correlating Committee, the Association of Iron)and
Steel Electrical Engineers, the American Museum of Safety, the American Engineering Standards
Committee (later changed to American Standards Association and subsequently‘to~the USA
Standards Institute), Department of Labor — State of New Jersey, Departmerit/of Labor and
[ndustry — State of Pennsylvania, and the Locomotive Crane Manufacturefs-Association. On
June 11, 1925, the American Engineering Standards Committee approved the”ASME Safety Code
Correlating Committee’s recommendation and authorized the project withithe U.S. Department
pf the Navy, Bureau of Yards and Docks, and ASME as sponsors.

In March 1926, invitations were issued to 50 organizations to~appoint representatives to a
Sectional Committee. The call for organization of this Sectional Committee was sent out October 2,
1926, and the committee organized on November 4, 1926,»with 57 members representing
P9 national organizations. The Safety Code for Cranes, Detricks, and Hoists, ASA B30.2-1943,
was created from the eight-page document referred to in the first paragraph. This document was
reaffirmed in 1952 and widely accepted as a safety standard.

Due to changes in design, advancement in techniguies, and general interest of labor and industry
in safety, the Sectional Committee, under the jointsponsorship of ASME and the Naval Facilities
Engineering Command, U.S. Department of the Navy, was reorganized as an American National
Standards Committee on January 31, 1962, with 39 members representing 27 national
prganizations.

The format of the previous code was\changed so that separate volumes (each complete as to
construction and installation; inspection, testing, and maintenance; and operation) would cover
the different types of equipment.included in the scope of B30.

In 1982, the Committee was reorganized as an Accredited Organization Committee, operating
under procedures developed by ASME and accredited by the American National Standards
[nstitute.

This Standard presents a coordinated set of rules that may serve as a guide to government
pnd other regulatotybodies and municipal authorities responsible for the guarding and inspection
pf the equipment falling within its scope. The suggestions leading to accident prevention are
iven both a§ mandatory and advisory provisions; compliance with both types may be required
by employers of their employees.

In casedof practical difficulties, new developments, or unnecessary hardship, the administrative
pr regulatory authority may grant variances from the literal requirements or permit the use of
pthet”devices or methods, but only when it is clearly evident that an equivalent degree of

Totection 15 thereby secured. To secure uriforn appiication and interpretation of this-Stardard;
administrative or regulatory authorities are urged to consult the B30 Committee, in accordance
with the format described in Section IX, before rendering decisions on disputed points.

Operation and maintenance instructions in this safety Standard are intended for general
applications.

Safety codes and standards are intended to enhance public safety. Revisions result from commit-
tee consideration of factors such as technological advances, new data, and changing environmental
and industry needs. Revisions do not imply that previous editions were inadequate. The 2010
edition of this Volume contains minor revisions throughout.

Following approval by the B30 Standards Committee and the ASME Board, ASME B30.9-2010
was approved as an American National Standard by ANSI on November 16, 2010.

vi
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SAFETY STANDARD FOR CABLEWAYS, CRANES, DERRICKS, HOISTS,
HOOKS, JACKS, AND SLINGS

B30 STANDARD INTRODUCTION

SECT/ION I:

TH|
apply
tion,
liftin
conv
into
undg
Com.
appr]
Ame

As
B30 §

SCOPE

e ASME B30 Standard contains provisions that
 to the construction, installation, operation, inspec-
testing, maintenance, and use of cranes and other
b and material-handling related equipment. For the
bnience of the reader, the Standard has been divided
beparate volumes. Each volume has been written
r the direction of the ASME B30 Standards
mittee and has successfully completed a consensus
poval process under the general auspices of the
Fican National Standards Institute (ANSI).

of the date of issuance of this Volume, the
tandard comprises the following volumes:

B30.23  Personnel Lifting Systems
B30.24 Container Cranes

B30.25 Scrap and Material Handlers
B30.26 Rigging Hardware

B30.27 Material Placement, Systems
B30.28 Balance Lifting-Units

B30.29  Self-Erecting Tower Cranes'
SECTION II;--'SCOPE EXCLUSIONS

The B30Standard does not apply to track ang
tive jacks, railway or automobile wrecking cra

| automo-
nes, ship-

board cranes, shipboard cargo-handling equipment,

B30.1 Jacks, Industrial Rollers, Air Casters, and well-drilling derricks, skip hoists, mine hoipts, truck
Hydraulic Gantries body hoists, car or barge pullers, conveyors, excavating
B30.4  Overhead and Gantry Cranes (Top Running equipment, or equipment covered under the scope of
Bridge, Single or Multiple Girder, Top the following standards: A10, A17, A90, A92, A120, B20,
Running Trolley Hoist) B56, and B77.
B30.3  Tower Cranes
B304  Portal and Pedestal Cranes
B30.3  Mobile and Locomotive Cranes SECTION Ill: - PURPOSE
BSO.S Derricks ) The B30 Standard is intended to
5388 Eﬁ;:{goéifi?;E?Ficﬁﬁ Derricks (a) prevent or minimize injury to workers, gnd other-
B30.C Sli & & wise provide for the protection of life, limb, and property
BSO.IO ngks by prescribing safety requirements
BSO'll MOO S ils and Uhderh C (b) provide direction to manufacturers{ owners,
' onorars angwnderaung Lranes employers, users, and others concerned with, ¢r respon-
B30.12 Handling leads Suspended From Rotorcraft . . -
- . sible for, its application
B30.13 Storage/Retrieval (S/R) Machines and . h 1 di
Assosad Equipment (c) guide governments and other regulatofy bodies
B304  SidéBoom Tractors in the development, promulgation, and enforfement of
B30.{5 Mobile Hydraulic Cranes appropriate safety directives
(withdrawn 1982 — requirements found in
fatest revistorrof B36:5) SECTION IV:  USE BY REGULATORY AGENCIES
B30.16 Overhead Hoists (Underhung)
B30.17 Overhead and Gantry Cranes (Top Running These Volumes may be adopted in whole or in part
Bridge, Single Girder, Underhung Hoist) for governmental or regulatory use. If adopted for gov-
B30.18  Stacker Cranes (Top or Under Running ernmental use, the references to other national codes
Bridge, Multiple Girder With Top or Under and standards in the specific volumes may be changed
& p P P y &
Running Trolley Hoist) to refer to the corresponding regulations of the govern-
& y P & reg 8
B30.19 Cableways mental authorities.
B30.20 Below-the-Hook Lifting Devices
B30.21 Manually Lever-Operated Hoists
B30.22  Articulating Boom Cranes ! This Volume is currently in the development process.
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SECTION V: EFFECTIVE DATE

(a) Effective Date. The effective date of this Volume of
the B30 Standard shall be 1 yr after its date of issuance.
Construction, installation, inspection, testing, mainte-
nance, and operation of equipment manufactured and
facilities constructed after the effective date of this
Volume shall conform to the mandatory requirements
of this Volume.

(b) Existing Installations. Equipment manufactured
and faciljties constructed prior to the effective date of :

this Volujne of the B30 Standard shall be subject to the
inspectio, testing, maintenance, and operation require-
ments of [this Standard after the effective date.

It is not the intent of this Volume of the B30 Standard
to requir¢ retrofitting of existing equipment. However,
when an jtem is being modified, its performance require-
ments shiall be reviewed relative to the requirements
within thg current volume. The need to meet the current
requirements shall be evaluated by a qualified person
selected by the owner (user). Recommended changes
shall be pade by the owner (user) within 1 yr.

SECTION|VI: REQUIREMENTS AND

RECOMMENDATIONS

Requirgments of this Standard are characterized by
use of theyword shall. Recommendations of this Standard
are charafterized by the word should.

SECTION|VIl: USE OF MEASUREMENT UNITS

This S{andard contains SI (metric) units aS well as
U.S. Cugtomary units. The values stated in U.S.
Customaty units are to be regarded astwthe standard.
The SI urfits are a direct (soft) conversion from the U.S.
Customaty units.

SECTION| VIIl: REQUESTS.FOR REVISION

The B3 Standards Cémmittee will consider requests
for revigion of any 'ef/the volumes within the B30
Standard| Such requests should be directed to

Secretary,-B30 Standards Committee
ASME €odes and Standards

Thrnr Parle Axzanas
cCTaficHYveRte

Rationale: State the rationale for the suggested

revision.

Upon receipt by the Secretary, the request will be
forwarded to the relevant B30 Subcommittee for consid-
eration and action. Correspondence will be provided to
the requester defining the actions undertaken by the
B30 Standards Committee.

The B30 Standards Committee will render @n intgrpre-
tation of the provisions of the B30 Standard. [Such
requests should be directed to

Secretary, B30 Standards Committee
ASME Codes and Standards

Three Park Avenue

New York, NY 10016-5990

Requests should be-in the following format:

Volume:  Cite\the designation and title of the
volume.

Edition: ¢~ Cite the applicable edition of the volyme.

Subject,  Cite the applicable paragraph numbe}(s)
and the relevant heading(s).

Question: Phrase the question as a request for an

interpretation of a specific provision guit-
able for general understanding and uke,

not as a request for approval of a proprie-
tary design or situation. Plans or drayv-
ings that explain the question may be
submitted to clarify the question. Hoy-
ever, they should not contain any proprie-
tary names or information.

Upon receipt by the Secretary, the request will be
forwarded to the relevant B30 Subcommittee for a|draft
response, which will then be subject to approval Hy the
B30 Standards Committee prior to its formal issupnce.

Interpretations to the B30 Standard will be publjished
in the subsequent edition of the respective volumg, and
will be available online at http://cstools.asme.org.

SECTION X: ADDITIONAL GUIDANCE

New York, NY 10016-5990

Requests should be in the following format:

Volume:  Cite the designation and title of the
volume.

Edition:  Cite the applicable edition of the volume.

Subject: Cite the applicable paragraph number(s)
and the relevant heading(s).

Request:  Indicate the suggested revision.
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The equipment covered by the B30 Standard is subject
to hazards that cannot be abated by mechanical means,
but only by the exercise of intelligence, care, and com-
mon sense. It is therefore essential to have personnel
involved in the use and operation of equipment who
are competent, careful, physically and mentally quali-
fied, and trained in the proper operation of the equip-
ment and the handling of loads. Serious hazards include,
but are not limited to, improper or inadequate mainte-
nance, overloading, dropping or slipping of the load,
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obstructing the free passage of theload, and using equip-
ment for a purpose for which it was not intended or
designed.

The B30 Standards Committee fully realizes the
importance of proper design factors, minimum or maxi-
mum dimensions, and other limiting criteria of wire
rope or chain and their fastenings, sheaves, sprockets,
drums, and similar equipment covered by the standard,
all of which are closely connected with safety. Sizes,

(b) the loads

(c) the acceleration or speed of the ropes, chains,
sheaves, sprockets, or drums

(d) the type of attachments

(e) the number, size, and arrangement of sheaves or
other parts

(f) environmental conditions causing corrosion or
wear

(¢) many variables that must be considered in each

strenpths, and simitar criteria are dependent on many
diffefent factors, often varying with the installation and
uses.| These factors depend on

(a)] the condition of the equipment or material

mdividual case

The requirements and recommendations ‘pipovided in
the volumes must be interpreted accordingly, pnd judg-
ment used in determining their application.

xi
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SUMMARY OF CHANGES

Following approval by the ASME B30 Committee and ASME, and after public review,

hote, (10).
Page

Vi

| X—x1

1-3

D, 10
12
13, 14

15
16
17

Location
Foreword
Introduction

Section 9-0.2

Section 9-0.3
9-1.5.1

9-15.3

9-1.54

9-1.7.1

9-1.9.5

9-2.3.1

9-2.51

9:2.5.3

9-2.54

9-2.6.1

Table 9-2.5.2-1
Table 9-2.5.2-2
Table 9-2.5.2-3

ASME B30.9-2010 was approved by the American National Standards Institute on
November 16, 2010.

ASME B30.9-2010 includes editorial changes, revisions, and corrections identified by a margin

Change
Revised
Revised

(1) Definition of splice, hand tucked (wire
rope and syrithetic rope) and splice,
turnback{return loop) revised

(2) Definition of splice (web sling) and
assembly splice (web sling) deleted

Updated

Revised

Revised

Revised

Subparagraph (e) revised
Subparagraph (d) revised
Revised

Revised

Revised

Revised

Subparagraph (a) revised
Table and Note (d) revised
Table and Note (c) revised

(
Table and Note (d) revised

19
20
24,25
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Tabte 9-25:2=%
Table 9-2.5.2-5
Table 9-2.5.2-6
9-2.7.1
9-2.9.3

9-29.4
9-29.5

Xii

Note(c) Tevised
Note (d) revised
Note (c) revised
Subparagraph (b) revised

(1) Subparagraph (d) revised
(2) Subparagraph (e) added

Subparagraphs (b)(3) and (b)(4) revised
Subparagraphs (d) and (g) revised
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Page Location Change
27 9-3.5.4 Revised
30 9-3.7.1 Subparagraph (b) revised
32 9-42.1 Subparagraph (a) revised
33 9-45.1 Revised
9-4.5.3 Revised
39 9-45.4 Revised
9-47.1 Subparagraph (c) revised
40 9-49.3 (1) Subparagraph (d) revised
(2) Subparagraph (e) added
41 9-49.5 (1) Subparagraph (f) revised
(2) Subparagraph’(g) added
43 9-5.2.5 Revised
9-5.5.1 Revised
44 Fig. 17 Rewvised
46 Table 9-5.5.2-1 General Notes revised
9-5.5.3 Revised
9-5.5.4 Revised
47 Table 9-5.5.2-2 General Notes revised
Table 9-5.5.2-3 Table and General Notes revised
48 Table 9-5.5.2-4 Table and General Notes revised
Table 9-5.5.2-5 Table and General Notes revised
49 9-5.7.1 Subparagraph (c) revised
50 9-5.9.3 (1) Subparagraph (d) revised
(2) Subparagraph (e) added
9-5.9.5 Subparasgraph (e) and (g) revised
9-5.10.1 Subparagraph (f) revised
51 9-5.10.4 Subparagraph (m) revised
52 9-6.5.1 Revised
55 9-6.5.3 Revised
9-6.5.4 Revised
9-6.7.1 Subparagraph (c) revised
56 Table 9-6.5.2-1 General Notes revised
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Page Location Change

57, 58 Fig. 9-6.5.4-1 Revised
9-6.9.3 (1) Subparagraph (d) revised
(2) Subparagraph (e) added
9-6.9.5 Subparagraphs (e) and (g) revised
9-6.10.1 Subparagraph (f) revised
96.104 Stubparagraphs (b) through (p)
redesignated

SPECIAL NOTE:

The intefpretations to ASME B30.9 are included in this edition as a separate section for the‘user’s conveniepnce.
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ASME B30.9-2010

SLINGS

Chapter 9-0

SECTION 9-0.1: SCOPE OF ASME B30.9

Volume B30.9 includes provisions that apply to the
fabriration, attachment, use, inspection, and mainte-
nance of slings used for lifting purposes, used in con-
junctjon with equipment described in other volumes of
the B30 Standard, except as restricted in B30.12 and
B30.43. Slings fabricated from alloy steel chain, wire
rope{ metal mesh, synthetic fiber rope, synthetic web-
bing|and synthetic fiber yarns in a protective cover(s)
are afldressed. Slings fabricated from other materials or
consfructions other than those detailed in this Volume
shall[be used only in accordance with the recommenda-
tions| of the sling manufacturer or a qualified person.

SECTION 9-0.2: DEFINITIONS

abnonmal operating conditions: environmental conditions
that are unfavorable, harmful, or detrimental t0 or for
the operation of a sling, such as excessively high or low
ambient temperatures; exposure to wedther; corrosive
fumds; dust-laden or moisture-laderitatmospheres; and
hazardous locations.

abrasjon: the mechanical wearing of a surface resulting
from|frictional contact with gther materials or objects.

angle|of choke: angle formied in a sling body as it passes
throygh the choking-eye or fittings.

angle|of loading: the acute angle between horizontal and
the leg of the Figging, often referred to as horizontal
angle.

assembly~@)synonym for sling. See sling.

Scope, Definitions, and References

cable-laid rope: a cable composed of 'six wire fopes laid
as strands around a wire rope-core.

cable-laid rope sling, mechaifical joint: a wire fope sling
made from a cable-laid-wire rope with eyes fabricated
by swaging one of \more metal sleeves over| the rope
junction.

component: seelfitting.

cross rod:“@ wire used to join spirals of meta] mesh to

form the‘complete fabric.

D/dratio: the ratio between the curvature taken by the
sling, D, and the diameter of the component frope, d.

design factor: ratio between nominal or minimyim break-
ing strength and rated load of the sling.

designated person: selected or assigned by the employer
or employer’s representative as being compet¢nt to per-
form specific duties.

end fitting: terminal hardware on the end df a sling.
See sling.

endless and grommet wire rope slings

cable-laid endless sling, mechanical joint: a wire pope sling
made endless from one continuous length of rable laid
rope with the ends joined by one or more metallic
fittings.

cable-laid grommet, hand-tucked: an endless jvire rope
sling made from one continuous length of rope formed
to make a body composed of six ropes around a rope
core. The rope ends are tucked into the body, thus form-
ing the core. No sleeves are used.

authorized—approved-by—a-dub—constituted—administra
HZeg—approveaBy—a-athy-consStttteaaamista

tive or regulatory authority.

body (sling): that part of a sling between the eyes, end
fittings, or loop eyes.

braided wire rope: a rope formed by plaiting component
wire ropes.

braided wire rope sling: a sling made from braided rope.

bridle sling: a sling composed of multiple legs with the
top ends gathered in a fitting that goes over the lift-
ing hook.

strand-laid endless sling, mechanical joint: a wire rope
sling from one continuous length of wire rope with the
ends joined by one or more metallic fittings.

strand-laid grommet, hand-tucked: an endless wire rope
sling made from one continuous length of strand formed
to make a six-strand rope with a strand core. The strand
ends are hand tucked into the body. No sleeves are used.

eye opening: the opening in the end of a sling for the
attachment of the hook, shackle, or other lifting device
or the load itself.
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fabric (metal mesh): the flexible portion of the sling exclu-
sive of end fittings consisting of a series of transverse
spirals and cross rods.

fabric length (metal mesh): the distance of metal mesh
between the end fittings.

fabric thickness (metal mesh): the nominal overall thickness
of the spirals.

fabrication efficiency: the sling assembly strength, as a
percentage of the material strength prior to fabIlication.

fitting: hardware on the end of a sling.
grommet gling: a variety of an endless sling.

hiitch, basket: a method of rigging a sling in which the
sling is passed around the load and both loop eyes or
end fittings are attached to the lifting device.

hitch, choker: a method of rigging a sling in which the
sling is ppssed around the load, then through one loop
eye, end fitting, or other device, with the other loop eye
or end fifting attached to the lifting device. This hitch
can be dope with a sliding choker hook or similar device.

hitch (hitghed): a method of rigging (attaching) a sling
temporarjily to a load or object for the purpose of lifting.

hitch, verfiical: a method of rigging a sling in which the
load is aftached to the loop eye or end fitting at one
end of the sling and the loop eye or end fitting at the
other end is attached to the lifting device. Any hitch
less than|5 deg from the vertical may be considered a
vertical Hitch.

horizontal|angle: the acute angle between the horizontal
plane and the leg of the rigging, also known asithe'angle
of loadin

Jq

length, slipg: the distance between the eXtreme bearing
points of|the sling.

multiplg-leg wire rope slings: same-as sling length above,
except the gathering ring, masterlink, or similar fitting
is not indluded in the length/dimension.

single-l¢g slings with endwfittings: measured from pull
to pull of end fittings orceyes.

single-lgg slings without end fittings: measured from pull
to pull off from béaring to bearing of eyes.

link, master: forged or welded steel link used to support
all members,(legs) of an alloy steel chain or wire rope

ply: a layer of load bearing webbing used in a web sling
assembly.

proof load: the specific load applied in performance of
the proof tests.

proof test: a nondestructive load test made to a specific
multiple of the rated load of the sling.

qualified person: a person who, by possession of a recog-
nized degree or certificate of professional standing in
an applicable field, or who, by extensive knowledge,
training, and experience, has successfully demenstrated
the ability to solve or resolve problems relating fo the
subject matter and work.

rated load: the maximum allowable werking load ¢stab-
lished by the sling manufacturér,-The terms “fated
capacity” and “working load lifnit” are commonly|used
to describe rated load.

reach (alloy steel chain): seedength, sling.

selvage edge: the wovemor knitted edge of syntheticfweb-
bing so formed a$do prevent raveling.

shock load: any/)condition of rapid lift, sudden shjfting
of load, or arrest of a falling load.

sling: an,assembly to be used for lifting when conncted
to ajlifting mechanism. The upper portion of the[sling
is_cotinected to the lifting mechanism and the lower
supports the load, as described in this Volume.

sling body: see body (sling).

sling manufacturer (fabricator): a person or comjpany
assembling or fabricating sling components into| their
final form. The sling manufacturer and the manufagturer
of the sling material may or may not be identical

sling service
normal: service that involves use of loads within the
rated load.
severe: service that involves normal service cofipled
with abnormal operating conditions.
special or infrequent: service that involves operation,
other than normal or severe, which is approved|by a
qualified person.

socket, poured: fitting into which a wire rope cqn be
inserted and then permanently attached by filling the
cavity into which the wire rope was inserted with special

sling.
link, master coupling: alloy steel welded coupling link

used as an intermediate link to join alloy steel chain to
master links.

link, mechanical coupling (alloy steel chain): a nonwelded,
mechanically closed link used primarily to attach fittings
to alloy steel chain.

loop eye (web sling): a length of webbing that has been
folded back upon itself, forming an opening, and joined
to the sling body to form a bearing surface.
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molten metal or resin materials. This method requires
special fittings, materials, techniques, and equipment to
produce an end termination to meet the requirements
of this Volume.

socket, swaged: fitting into which a wire rope can be
inserted and then permanently attached by mechanical
compression applied to the shank that enclosed the rope.
This method requires special fittings and equipment to
produce an end termination to meet the requirements
of this Volume.
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spiral: a single transverse coil that is the basic element
from which metal mesh is fabricated.

splice, flemish eye (wire rope): mechanical splice formed
by opening the rope up in a specific manner and
reforming it to create a loop or eye. A metal sleeve is
slipped over the ends of the splice and mechanically
compressed to secure the ends. This method requires
special fittings, techniques, and equipment to produce
an end termination to meet the requirements of this

Publisher: The American Society of Mechanical
Engineers (ASME), Three Park Avenue, New York,
NY 10016-5990; Order Department: 22 Law Drive,
P.O. Box 2900, Fairfield, NJ 07007-2900
(www.asme.org)

ASTM A 391/A 391M-01, Standard Specification for
Grade 80 Alloy Steel Chain

ASTM A 586-98, Standard Specification for Zinc-Coated
Parallel and Helical Steel Wire Structural Strand and

Volume.

splice, hand tucked (wire rope and synthetic rope): a loop or
eye fprmed in the end of a rope by tucking the ends of
the strands back into the main body of the rope in a
presdribed manner.

splice load bearing (web sling): that part of a sling that is
lapp¢d and secured to become an integral load bearing
part pf the sling.

splicd, mechanical (wire rope): swaging one or more metal
sleeves over the wire rope to form a loop or eye.

splice, turnback (return loop): mechanical splice in which
the rppe is looped back on itself and secured with one
or more metal sleeves. This method requires special fit-
tings{ techniques, and equipment to produce an end
termjnation to meet the requirements of this Volume.

strangl laid rope: a wire rope made with strands (usually
six tp eight) formed around a fiber core, wire strand
core,|or independent wire rope core (IWRC).

strength (wire rope and structural strand), minimum break-
ing: 1pad at which a new and unused wire rope 0t struc-
tural|strand could be expected to break when'loaded to
destruction in direct tension.

triangle choker fitting: an end fitting for' metal mesh or
synthetic web slings; similar to the triangle fitting, except
that it also has a transverse slot through which a triangle
fittirg can be passed to facilitate a choker hitch on
the 1pad.

triangle fitting: an end fitting for metal mesh or synthetic
web $lings, containitig a single eye opening for connect-
ing the sling to_the-lifting device.

yarn:|a generi€Aerm for a continuous strand of fibers.

SECTION-9-0.3; REFERENCES

Zinc-Coated Wire for Spun-in-Place Struetutal Strand
ASTM A 906/A 906M-02, Standard Specifigation for
Grade 80 and Grade 100 Alloy Steel'Chain Slings for
Overhead Lifting
ASTM A 952/A 952M-02, Standard Specifidation for
Forged Grade 80 and Grade 100 Stee]l Lifting
Components and Welded, Attached Links
ASTM A 973/A 973M:01.'Standard Specifidation for
Grade 100 Alloy Steel 'Chain
ASTM A 1023/A 1023M-02, Standard Specififation for
Stranded Carbon Steel Wire Ropes for| General
Purposes
Publisher:American Society for Testing and [Materials
(ASTM International), 100 Barr Harbor Drive, P.O. Box
C700) West Conshohocken, PA 19428-2959
(www.astm.org)

€1 1303-96, Nylon (Polyamide) Fiber Rope, 3-Strand and
8-Strand Construction
CI 1304-96, Polyester (PET) Fiber Rope, 3-Strand and
8-Strand Construction
CI 1305-96, Single Braided Polyester Fibler Rope,
12-Strand Braid Construction
CI1306-96, Nylon (Polyamide) Fiber Rope, Dotible Braid
Construction
CI 1307-96, Polyester (PET) Fiber Rope, Doyble Braid
Construction
Publisher: The Cordage Institute (CI), 994 Qld Eagle
School Road, Wayne, PA 19087 (www.rope¢ord.com)

WRTB Wire Rope Sling Users Manual, 3rd Edlition

Publisher: Wire Rope Technical Board (WRTB)| 44 South
Carriage Drive, St. Joseph, MO 64p06-1233
(www.domesticwirerope.org/wrtb /index.hfml)

WSTDA-RS-1, Recommended Standard Specification for

Synthetic Polyester Roundslings

ification

Within the text, references are made to the following
publications, copies of which may be obtained from the
publishers indicated.

ASME B30.10-1999, Hooks

ASME B30.12-1992, Handling Loads Suspended From
Rotorcraft

ASME B30.20-2010, Below-the-Hook Lifting Devices

ASME B30.23-2005, Personnel Lifting Systems

ASME B30.26-2004, Rigging Hardware
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for Synthetic Thread

WSTDA-UV-Sling-2003, Summary Report
Degradation

WSTDA-WB-1, Recommended Standard Specification
for Synthetic Webbing for Slings

WSTDA-WS-1, Recommended Standard Specification
for Synthetic Web Slings

Publisher: Web Sling & Tie Down Association (WSTDA),
2105 Laurel Bush Road, Bel Air, MD 21015
(www.wstda.com/index.shtml)
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Chapter 9-1
Alloy Steel Chain Slings: Selection, Use, and Maintenance

SECTION 9-1.0: SCOPE

(b) Mechanical coupling links shall not be used within

Chaptdr 9-1 includes provisions that apply to alloy
steel chain slings (see Fig. 9-1.0-1).

SECTION|9-1.1: TRAINING

Alloy gteel chain sling users shall be trained in the
selection| inspection, cautions to personnel, effects of
environmlent, and rigging practices as covered by this
Chapter.

SECTION|9-1.2: MATERIALS AND COMPONENTS
9-1.2.1

The allpy steel chain shall be manufactured and tested
in accordpnce with ASTM A 391/A 391M for Grade 80
chain and ASTM A 973/A 973M for Grade 100 chain.

lloy Chain

9-1.2.2 Components

(a) Components for alloy steel chain slings shall be
manufaqtured and tested in accordance with
ASTM A|952/A 952M.

(b) Makeshift fasteners, hooks, or links formed from
bolts, rods, or other such components shall not.be used.

(¢) Where used, handles shall be welded‘to the master
link or hgok prior to heat treating according to the rec-
ommendations of the sling manufacfuref or a qualified
person.

(d) Hopks, when employed/shall meet the require-
ments of |ASME B30.10.

(e) Rigging hardware, when employed, shall meet the
requirements of ASME-B30.26.

9-1.2.3 QOther Materials and Components

Chain|or components other than those listed in
paras. 9-1.2:1"and 9-1.2.2 may be employed. When such

the body of an alloy chain sling to connect two,jieces
of chain.

9-1.3.2 Configurations

(a) Single-leg slings and two-leg, three-leg, and|four-
leg bridle slings used in vertical)-choker, and Hasket
hitches are covered in this Chaptet.

(b) Single- and double-basket slings used in hasket
hitches are covered in this“Ghapter.

(c) Other configuration’s may be used. When usef, the
sling manufacturer or)a qualified person shall prpvide
specific data. Thesé slings shall comply with all jother
requirements of ‘this Chapter.

SECTION'9-1.4: DESIGN FACTOR

The design factor for alloy steel chain slings shall be
a.minimum of 4.

SECTION 9-1.5: RATED LOADS

The term working load limit is commonly uspd to
describe rated load.

9-1.5.1

These rated loads are based on the following faftors:
(a) material strength(s)

(b) design factor

(c) type of hitch (see Fig. 9-1.0-1)

(d) angle of loading (see Fig. 9-1.0-1)

NOTE: Rated loads for basket hitches and bridle slings arelbased
on symmetrical loading. See para. 9-1.10.1(d) for nonsymmyetrical
loading.

9-1.5.2

Toblac Q1 52 1 o0 d Q1599 clhiaus o tad loa f
THOTES TO=———aher o= IOW—Fateer—oa€sS 10r

materials alre omp]r\yor‘], the Q]ir\g manufacturer or a

qualified person shall provide specific data. These slings
shall comply with all other requirements of this Chapter.

SECTION 9-1.3: FABRICATION AND

CONFIGURATIONS

9-1.3.1 Fabrication

(a) Grade 80 and Grade 100 alloy steel chain slings
shall be fabricated in accordance with ASTM A 906/
A 906M.
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single-leg vertical, basket hitches, and bridle slings for
specific grades of chain. For angles other than those
shown in these tables, use the rated load for the next
lower angle, or a qualified person shall calculate the
rated load.

9-1.5.3

Horizontal sling angles less than 30 deg shall not be
used except as recommended by the sling manufacturer
or a qualified person (see Fig. 9-1.0-1).
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(¢) Single-Basket Sling
and Hitch
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Master link
(upper end
component/
fitting)

Master coupling link
Coupling link

&
\/LOWGI’ end componerits

(fittings)

(a) Quadruple-Leg Bridle Sling Components

(d) Multiple-Leg Bridle Sling Hitch

Upper end ecamponent
_ (fitting)

Coupling-link

Length Chain

(reach)

Coupling link

Lower end compohent
(fitting)

(b) Single-Leg Sling Components

(e) Single-Leg Choker Hitgh
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Table 9-1.5.2-1 Rated Load for Grade 80 Alloy Steel Chain Slings — Vertical, Basket, and Bridle Hitches

Double-Leg Bridle Slings,

Triple- and Quadruple-Leg Bridle Slings,

Single-Leg - i
oy Single-Basket Slings Double-Basket Slings
T /\ ‘ ) A A i z
NominJl Horizontal Angle, deg [Note (1)]

Chain Sife 90 60 45 30 60 45 30
in. mm b b b b b lb lb
7/32 5.5 2,100 3,600 3,000 2,100 5,500 4,400 3,200
%2 7 3,500 6,100 4,900 3,500 9,100 7,400 5,200
5/16 8 4,500 7,800 6,400 4,500 11,700 9,500 6,800
A 10 7,100 12,300 10,000 7,100 18,400 15,100 0,600
l/2 13 12,000 20,800 17,000 12,000 31,200 25,500 8,000
A 16 18,100 31,300 25,600 18,100 47,000 38,400 7,100
3/4 20 28,300 49,000 40,000 28,300 73,500 60,000 42,400
A 22 34,200 59,200 48,400 34,200 88,900 72,500 1,300
1 26 47,700 82,600 67,400 47,700 123,900 101,200 1,500
1Y, 32 72,300 125,200 102,200 72,300 187,800 153,400 1¢8,400
NOTE:

(1) The hofizontal angle is the angle formed between the inclined leg and the hgrizontal plane of the load [see Fig. 9-1.0-1,
illustrafion (d)].

Tabl¢ 9-1.5.2-2 Rated Load for Grade 100 Alloy Steel Chain Slings — Vertical, Basket, and Bridle

Hitches
. Triple- and Quadruple-Leg Bridle Slings,
Sl\;lgltge-LTg Double-Leg Bridle Slings, Double-Basket Slings
ef Ica Single-Basket-Slings
T /\ ‘ , A
Nominal Horizontal Angle, deg [Note (1)]

Chain Sige 90 60 45 30 60 45 30
in. mm b b lb lb lb lb lb
7/32 575 “,/ OU #7060 3,8UU ‘\,7uu 75666 577600 4,000
9/32 7 4,300 7,400 6,100 4,300 11,200 9,100 6,400
5/16 8 5,700 9,900 8,100 5,700 14,800 12,100 8,500
3/3 10 8,800 15,200 12,400 8,800 22,900 18,700 13,200
A 13 15,000 26,000 21,200 15,000 39,000 31,800 22,500
% 16 22,600 39,100 32,000 22,600 58,700 47,900 33,900
VA 20 35,300 61,100 49,900 35,300 91,700 74,900 53,000
7/8 22 42,700 74,000 60,400 42,700 110,900 90,600 64,000
NOTE:

(1) The horizontal angle is the angle formed between the inclined leg and the horizontal plane of the load [see Fig. 9-1.0-1,
illustration (d)].
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9-1.5.4

Tables 9-1.5.4-1 and 9-1.5.4-2 show rated loads for
choker hitches for specific grades of chain, provided that
the angle of choke is 120 deg or greater [see
Fig. 9-1.0-1, illustration (e)].For angles other than those
shown in these tables, use the rated load for the next
lower angle, or a qualified person shall calculate the
rated load.

(b) grade

(c) nominal chain size

(d) number of legs

(e) rated loads for at least one hitch type and the angle
upon which it is based

(f) length (reach)

(g) individual sling identification (e.g., serial
numbers)

9-1.55
Rafed loads for angles of choke less than 120 deg shall

be d¢termined by the sling manufacturer, or a qualified
persgn.

9-1.5.6

Other materials and configurations not covered by
this Thapter shall be rated in accordance with the recom-
mengdlation of the sling manufacturer or a qualified per-
son, pnd shall conform to all other provisions of this
Chapter.

9-1.5.7

When components of the sling have a lower rated
load than the alloy chain with which it is being used,
the sling shall be identified with a rated load consistent
with |the lowest load rating of any of the components.

SECTION 9-1.6: PROOF TEST REQUIREMENTS
9-1.4.1 General

Prior to initial use, all new and repaired chain and
components of an alloy steel chain sling, either
indivjidually or as an assembly, shall be proof tested by
the s|ing manufacturer or a qualified person.

9-1.4.2 Proof Load Requirements

(a)| For single- or multiple-leg slings, each leg shall
be proof loaded to a minimum of 2 times the single leg
vertigal hitch rated load:

(b)| The proof load-for components attached to single
legs ghall be a minimum of 2 times the single-leg vertical
hitch| rated load.

(c)]|Master‘links for double-leg bridle slings, single-
baskét slings, and master coupling links connected to
two legs,shall be proof loaded to a minimum of 4 times

9-1.7.2tnitiat-Stimgtdentificatiom

Sling identification shall be dong by
manufacturer.

he sling

9-1.7.3 Maintenance of Sling Identification

Sling identification shoulddbe maintained by the user
so as to be legible during<he life of the sling
9-1.7.4 Replacementiof Sling Identification

Replacement of the'sling identification shall be consid-
ered a repair as‘specified in paras. 9-1.9.5(a) and (b).
Additional proof testing is not required.

SECTION 9-1.8:
9-1:8.1 Temperature

EFFECTS OF ENVIRONMENT

Extreme temperatures will reduce the perfoymance of
alloy steel chain slings. The sling manufacturer should
be consulted when the slings are to be used in|tempera-
tures of —40°F (—40°C) or below. Guidance for rated load
reductions for Grade 80 and Grade 100 alloy cHain slings
used at or after exposure to temperatures abpve 400°F
(205°C) is given in Table 9-1.8.1-1.

9-1.8.2 Chemically Active Environments

The strength of alloy steel chain slings can be
degraded by chemically active environmgnts. This
includes exposure to chemicals in the form [of solids,
liquids, gases, vapors, or fumes. The sling manufacturer
or qualified person should be consulted befpre slings
are used in chemically active environments.

SECTION 9-1.9: INSPECTION, REMOVAL, AND

REPAIR

the singletegvertical-hitchratedload:

(d) Master links for triple- and quadruple-leg bridle
slings and double basket bridle slings shall be proof
loaded to a minimum of 6 times the single leg vertical
hitch rated load.

SECTION 9-1.7: SLING IDENTIFICATION
9-1.7.1 ldentification Requirements

Each sling shall be marked to show
(a) name or trademark of manufacturer

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

9-1.9.1 Initial Inspection

Prior to use, all new, altered, modified, or repaired
slings shall be inspected by a designated person to verify
compliance with the applicable provisions of this
Chapter.

9-1.9.2 Frequent Inspection

(a) Avisualinspection for damage shall be performed
by the user or other designated person each day or shift
the sling is used.
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Table 9-1.5.4-1 Rated Load for Grade 80 Alloy Steel Chain Slings — Choker Hitches

Triple- and Quadruple-Leg Bridle Slings

Single-Leg Double-Leg Bridle Slings
Vertical
Slings
Nominal HorizomtatAngte;, degiNote (1)

Chain Site 90 60 45 30 60 45 30
in. mm b b b b b b b
7/32 5.5 1,700 2,900 2,400 1,700 4,400 3,500 2,600
9/32 7 2,800 5,000 3,900 2,800 7,300 5,900 4,200
5/16 8 3,600 6,200 5,100 3,600 9,300 7,600 5,400
% 10 5,700 9,800 8,000 5,700 14,700 12,100 8,500
1/2 13 9,600 16,600 13,600 9,600 25,000 20,400 4,400
A 16 14,500 25,000 20,500 14,500 37,600 30,700 1,700
3/4 20 22,600 39,200 32,000 22,600 58,800 48,000 3,900
A 22 27,400 47,400 38,700 27,400 71,100 58,000 41,000
1 26 38,200 66,100 53,900 38,200 99,100 81,000 7,200
1Y, 32 57,800 100,200 81,800 57,800 150,200 122,700 6,700
GENERAL NPTE: Rated loads are for angles of choke greater than 120 deg [see Fig. 9:1:0-1, illustration (e) and para. 9-1.5.5].

NOTE:
(1) The hofizontal angle is the angle formed between the inclined leg and thegrizontal plane of the load [see Fig. 9-1.0-1,
illustrafion (d)].
Table 9-1.5.4-2 Rated Load for Grade 100 Alloy Steel Chain Slings — Choker Hitches
) Triple- and Quadruple-Leg Bridle Slings
Single-Leg Double-teg Bridle Slings

Vertical

Slings

Nominal Horizontal Angle, deg [Note (1)]

Chain Siz 90 60 45 30 60 45 30

in. mmn b b b b b b b

7/32 55 2,100 3,600 3,000 2,100 5,500 4,400 3,200
9/32 7 3,500 6,100 4,900 3,500 9,100 7,400 5,200
5/16 g 4,500 7,800 6,400 4,500 11,700 9,500 6,800
3/8 10 /7,100 12,500 10,000 /7,100 18,400 15,100 0,600
1/2 13 12,000 20,800 17,000 12,000 31,200 25,500 18,000
5/8 16 18,100 31,300 25,600 18,100 47,000 38,400 27,100
3/4 20 28,300 49,000 40,000 28,300 73,500 60,000 42,400
7/8 22 34,200 59,200 48,400 34,200 88,900 72,500 51,300

GENERAL NOTE:

NOTE:

Rated loads are for angles of choke greater than 120 deg [see Fig. 9-1.0-1, illustration (e) and para. 9-1.5.5].

(1) The horizontal angle is the angle formed between the inclined leg and the horizontal plane of the load [see Fig. 9-1.0-1,

illustration (d)].
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Table 9-1.8.1-1

Effect of Elevated Temperature on Rated Load of Alloy

Steel Chain

Grade of Chain

Grade 80 Grade 100

Permanent Permanent

Temporary Reduction of Temporary Reduction of

Reduction of Rated Load Reduction of Rated Load
Rated Load After Rated Load After

Temperature While at Exposure to While at Exposure to

°F °C Temperature Temperature Temperature Temperature
Below 400 Below 204 None None None None
400 204 10% None 15% None
500 260 15% None 25% 5%
600 316 20% 5% 30% 15%
700 371 30% 10% 40% 20%
800 427 40% 15% 50% 25%
900 482 50% 20% 60% 30%
1000 538 60% 25% 70% 35%

Over 1000 Over 538 Note (1) Note (1) Note\ (1) Note (1)

NOTE:
(1) Remove from service.

(b)] Conditions such as those listed in para. 9-1.9.4 or
any ¢ther condition that may result in a hazard shall
causeg the sling to be removed from service. Slings shall
not be returned to service until approved by a qualified
persqn.

(c)] Written records are not required for frequent
inspgctions.

9-1.9.3 Periodic Inspection

(a)] A complete inspection for damage-ef the sling
shall[be periodically performed by a designated person.
Each(link and component shall be"examined individu-
ally, taking care to expose and examine all surfaces
incluyding the inner link surfaces. The sling shall be
exanpined for conditions such as those listed in
para)9-1.9.4 and a detefmination made as to whether
they [constitute a hazatd.

(b)| Periodic Inspection Frequency. Periodic inspection
interyals shall notiexceed 1 yr. The frequency of periodic
inspgctions shouild be based on
1) fréquency of sling use
2)-severity of service conditions

Q) vpnatiaen of i hatng o
—Hhatdfe-o €+

9-1.9.4.Removal Criteria

A alloy steel chain sling shall be removed|from ser-
vice if conditions such as the following are pfresent:

(a) missing or illegible sling identificaftion (see
Section 9-1.7).

(b) cracks or breaks.

(c) excessive wear, nicks, or gouges. Minimum thick-
ness on chain links shall not be below the valjues listed
in Table 9-1.9.4-1.

(d) stretched chain links or components.

(e) bent, twisted, or deformed chain|links or
components.

(f) evidence of heat damage.

(g) excessive pitting or corrosion.

(h) lack of ability of chain or component to hinge
(articulate) freely.

(i) weld splatter.

(j) for hooks, removal criteria as sfated in
ASME B30.10.

(k) for rigging hardware, removal criteria ag stated in
ASME B30.26.

e-of liftsbeing-made
(4) experience gained on the service life of slings
used in similar circumstances
(c) Guidelines for the time intervals are
(1) normal service — yearly
(2) severe service — monthly to quarterly
(3) special service — as recommended by a quali-
fied person
(d) A written record of the most recent periodic
inspection shall be maintained and shall include the
condition of the sling.

(I) other conditions, including visible damage, that
cause doubt as to the continued use of the sling.

9-1.9.5 Repair

(a) Slings shall be repaired only by the sling manufac-
turer or a qualified person.

(b) A repaired sling shall be marked to identify the
repairing agency per Section 9-1.7.

(c) Chain and components used for sling repair shall
comply with the provisions of this Chapter.

(10
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Table 9-1.9.4-1 Minimum Allowable Thickness
at Any Point on a Link

Nominal Chain or

Minimum Allowable
Thickness at Any Point on

Coupling Link Size the Link
in. mm in. mm
[/ 5.5 0.189 4.80
%2 7 0.239 6.07
A ] 0273 6.93
A 10 0.342 8.69
s 13 0.443 11.26
A 16 0.546 13.87
A 20 0.687 17.45
/A 22 0.750 19.05
1 26 0.887 22.53
1Yy, 32 1.091 27.71

(d) Repair of hooks (ASME B30.10), rigging hardware
(ASME [B30.26), below-the-hook lifting devices
(ASME B30.20), or other special devices shall comply
with the fepair instructions in the applicable volumes.

(e) Cracked, broken, or bent chain links or compo-
nents othler than hooks shall not be repaired; they shall
be replacpd.

(f) Me¢hanical coupling links shall not be used within
the body|of an alloy chain sling to connect two pieces
of chain.

(g) Modifications or alterations to the sling or compor
nents shgll be considered as repairs and shall conforni
to all othpr provisions of this Chapter.

(h) Al] repairs shall comply with the proof test
requirements of Section 9-1.6.

SECTION

9-1.10.1

(a) Slirlgs that appear to.be damaged shall not be
used unlpss inspected amd“accepted as usable under
Section 911.9.

(b) Slirjgs havingssuitable characteristics for the type

9-1.10: OPERATING PRACTICES
Sling Selection

9-1.10.2 Cautions to‘Personnel

(a) All portionsof the human body shall be kept| from
between the sling)and the load, and from betwegn the
sling and the €rane hook or hoist hook.

(b) Personnel should never stand in line with of
to the leg(s) of a sling that is under tension.

(e){Personnel shall not stand or pass under 3
pended load.

(d) Personnel shall not ride the sling.

next

sus-

9-1.10.3 Effects of Environment

(a) Slings should be stored in an area where they will
not be subjected to mechanical damage, corrosive agtion,
moisture, extreme temperatures, or kinking| (see
Section 9-1.8).

(b) When used at or in contact with extreme temipera-
tures, the guidance provided in Section 9-1.8 shall be
followed.

9-1.10.4 Rigging Practices

(a) Slings shall be shortened or adjusted only by
methods approved by the sling manufacturer or a quali-
fied person.
d by

of load, hitch, and‘¢nvironment shall be selected in accor- ;

dance with thetequirements of Sections 9-1.5 and 9-1.8. (b) 'Slmgs sh.alll not be shortened or lengtheng
(c) Thq rated load of the sling shall not be exceeded. knotting or .tw15t1ng. . . -
(d) FOI lllullliyltf'}té Dlillsb ubtfb‘l Wii}l llUllbyllllllCiliLdl (F) Thp QI]ng Qh.q]] hp h1frhpd 1N 3 manner prnV1d1ng

loads, an analysis by a qualified person should be per-
formed to prevent overloading of any leg.

(e) Multiple-leg slings shall be selected according to
Table 9-1.5.2-1 or 9-1.5.2-2 when used at the specific
angles given in the tables. Operation at other angles
shall be limited to rated load of the next lower angle
given in the tables or calculated by a qualified person.

(f) The component shall be of the proper shape and
size to ensure that it is properly seated in the hook or
lifting device.
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control of the load.

(d) Slings in contact with edges, corners, or protru-
sions should be protected with a material of sufficient
strength, thickness, and construction to prevent damage
to the sling.

(e) Shock loading should be avoided.

(f) Loads should not be rested on the sling.

(¢) Slings should not be pulled from under a load
when the load is resting on the sling.

(h) Twisting and kinking shall be avoided.
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(1) During lifting, with or without load, personnel
shall be alert for possible snagging.

(j) When using multiple basket or choker hitches, the
load should be rigged to prevent the sling from slipping
or sliding along the load.

(k) When using a basket hitch, the legs of the sling
should contain or support the load from the sides, above
the center of gravity, so that the load remains under
control.

(m) In a choker hitch, the choke point should only be
on the sling body, never on a fitting.

(n) In a choker hitch, an angle of choke less than
120 deg should not be used without reducing the rated
load (see para. 9-1.5.5).

(0) Slings should not be constricted, bunched, or
pinched by the load, hook, or any fitting.

(p) The load applied to the hook should be centered

M

an al

Q]inge should not be r:lraggar:l on-the floor or over.

rasive surface.

inthebase (bowl) of the hook to prevent pr\in{- 1 ading on
the hook, unless the hook is designed for poixjt loading.
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Chapter 9-2
Wire Rope Slings: Selection, Use, and Maintenance

SECTION 9-2.0: SCOPE

Fig. 9-2.0-1 Wire Rope

Chaptgr 9-2 includes provisions that apply to wire
rope slings. (See Fig. 9-2.0-1.)

SECTION|9-2.1: TRAINING

Wire rgpe sling users shall be trained in the selection,
inspectign, cautions to personnel, effects of environ-
ment, andl rigging practices as covered in this Chapter.

SECTION
9-2.2.1

The wire rope shall be manufactured and tested in
accordamce with ASTM A 1023/A 1023M and
ASTM A|586.

(a) Only new or unused wire rope shall be used for
fabricatinig slings covered in this Chapter.

(b) Only regular-lay wire rope shall be used for fabri-
cating slihgs covered in this Chapter.

(c) Roftation-resistant wire rope shall not be used for
fabricating slings covered in this Chapter.

9-2.2: MATERIALS AND COMPONENTS
ire Rope Material

9-2.2.2 (omponents

(a) Components such as sleeves and sockets-shall be
used in afcordance with the component manufacturer’s
recommehdations.

(b) Hopks, when employed, shall meet the require-
ments of ]ASME B30.10.

(c) Welding of handles or any other accessories to end
attachmehts, except covers to(thimbles, shall be per-
formed pyrior to the assembly. of the sling.

(d) Riglging hardware, when employed, shall meet the
requiremgnts of ASME-B30.26.

9-2.2.3 OQther Materials and Components

Wire r¢pes and-components, other than those listed
in paras.|9:2:271 and 9-2.2.2, may be employed. When
such matpridals are employed, the sling manufacturer or

Core

Wire
Center

Oné
rope
lay

“<— Wire rope
)

(a) Wire rope clips shall not be used to fabricatq wire
rope slings except where the application of sling§ pre-
vents the use of prefabricated slings and where th¢ spe-
cific application is designed by a qualified persor).

(1) Wire rope clips, if employed, shall be installed
and maintained in accordance with the recomménda-
tions of the clip manufacturer or a qualified pers¢n, or
in accordane with the provisions of ASME B30.2€.

(2) Malleable cast iron clips shall not be uspd to

a qualified person shall provide specific data. These
slings shall comply with all other requirements of this
Chapter.

FABRICATION AND
CONFIGURATIONS

9-2.3.1 Fabrication

Methods of fabrication include hand-tucked splicing,
turnback eye (return loop), or flemish eye mechanical
splicing, and poured or swaged socketing.

SECTION 9-2.3:
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oy 4 1+
tabricatestings:

(b) Knots shall not be used to fabricate slings.

(c) The diameter and width of the bearing surface of
the fitting can affect the strength of the sling. The sling
manufacturer’s recommendation should be followed
when fittings are used with the sling.

(d) Other fabrication methods not covered by this
Chapter shall be rated in accordance with the recom-
mendation of the sling manufacturer or a qualified per-
son, and shall conform to all other provisions of this
Chapter.

Not for Resale


https://asmenormdoc.com/api2/?name=ASME B30.9 2010.pdf

C=

ASME B30.9-2010

Fig. 9-2.3.2-1 Minimum Sling Length

| Clear length minimum 10 times the rope diameter |

5SS

Fig. 9-2.3.2-2 Minimum Braided Sling Length

S e e e S RS TS s
S R S R S S e T S ST T RS

| 1 braid length |
| |

Component rope

Clear length minimum = 40 times
component rope diameter

Braided Eye-and-Eye Wire Rope Sling

9-2.3

(a)
leg b
hitchl

(b)
catio
leng
splic
appr

(c)
of ro
the 1

.2 Configurations

Single-leg slings and two-leg, three-leg, and four-
ridle slings used in vertical, choker, and basket
es are covered by this Chapter.

Slings made of rope with 6 X 19 and 6 x 36 classifi-
h and cable laid slings shall have a minimum clear
h of rope 10 times the rope diameter-between
bs, sleeves, or end fittings (see Fig. 9-:2:3:2-1), unless
bved by a qualified person.

Braided slings shall have a ndinimum clear length
pe 40 times the component fope diameter between
bops or end fittings (seeyFig. 9-2.3.2-2), unless

9-2.5.1

These rated loads are based on the followir]

(a) material strength(s)

(b) design factor

(¢) type of hitch

(d) angle of loading (see Fig. 9-2.5.1-1)

(e) diameter of curvature over which the sli
(D/d) (see Fig. 9-2.5.1-2)

(f) fabrication efficiency
NOTE: Rated loads for basket hitches and bridle sling

on symmetrical loading. See para. 9-2.10.1(d) for nons
loading.

g factors:

hg is used

s are based
lymmetrical

apprpved by a qualified person.
(d)| Grommets and endléss slings shall have a mini- ~ 9-2.5.2
munj circumferentiahlength of 96 times the body diame- Tables 9-2.5.2-1 through 9-2.5.2-9 show rated loads for
ter of the grommet gr endless sling unless approved by single leg vertical, choker, and basket hitches {and two-
a quglified person: leg, three-leg, and four-leg bridle slings fof specific
(e)| Other configurations may be used. When used, the  grades of wire rope. For angles other than thdse shown
sling| manufacturer or a qualified person shall provide  in these tables, use the rated load for the nlext lower
specificdata. These slings shall comply with all other angle, or a qualified person shall calculate the rpted load.

Biax

5 £ £ 4l 1
requirerrents-of-this-Chapter-

SECTION 9-2.4: DESIGN FACTOR

The design factor for wire rope slings shall be a mini-
mum of 5.

SECTION 9-2.5: RATED LOAD

The term rated capacity is commonly used to describe
rated load.
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9-2.5.3

Horizontal sling angles less than 30 deg shall not be
used except as recommended by the sling manufacturer
or a qualified person (see Fig. 9-2.5.1-1).

9-2.5.4

Tables 9-2.5.2-1, 9-2.5.2-3, 9-2.5.2-5, 9-2.5.2-7, 9-2.5.2-
8, and 9-2.5.2-9 show rated loads for choker hitches for
specific grades of wire rope, provided that the angle of
choke is 120 deg or greater (see Fig. 9-2.5.4-1). For angles

Not for Resale
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Fig. 9-2.5.1-1 Angle of Loading

other than those shown in these tables, use the rated
load for the next lower angle, or a qualified person shall
calculate the rated load.

9-2.5.5

Rated loads for angles of choke less than 120 deg shall
be determined by using the values in Fig. 9-2.5.4-1, the
sling manufacturer, or a qualified person.

Fig. 9-2.5.1-2 D/d Ratjo

9-2.5:6

Other materials and configurations not covergd by
this Chapter shall be rated in accordance with.the rgcom-
mendation of the sling manufacturer orca,qualified per-
son and shall conform to all other (provisions of this
Chapter.

9-2.5.7

When components of the'sling have a lower frated
load than the wire rope with which it is being used, the
sling shall be identified with a rated load consistent with
the lowest load rating of any of the components.

SECTION 9-2.6: PROOF TEST REQUIREMENTS
9-2.6.1- General

(@) Prior to initial use, all new swaged sockets, ppured
sockets, turnback eyes, and mechanical joint enjdless
wire rope slings shall be proof tested by the sling manu-
facturer or a qualified person.

(b) Prior to initial use, all wire rope slings incorporat-
ing previously used or welded fittings and all regaired
slings shall be proof tested by the sling manufagturer
or a qualified person.

(c) All other new wire rope slings are not requited to
be proof tested unless specified by the purchaser

9-2.6.2 Proof Load Requirements

(a) For single- or multiple-leg slings and enfdless
slings, each leg shall be proof loaded to the follqwing
load requirements based on fabrication method. [n no
case shall the proof load exceed 50% of the comppnent
ropes’ or structural strands’” minimum bredking
strength.

(1) Mechanical Splice Slings. The proof load [shall
be a minimum of 2 times the single-leg vertical |hitch

GENERAL NOTE: When D is 25 times the component rope diameter
(d) the D/d ratio is expressed as 25/1.
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rated load.

(2) Swaged Socket and Poured Socket Slings. The
proof load shall be a minimum of 2 times and a maxi-
mum of 2.5 times the single-leg vertical hitch rated load.

NOTE: The proof load should be that specified by the wire rope
or fitting manufacturer’s recommendation provided that it is
within the above-specified proof load range.

(3) Hand-Tucked Slings. If proof tested, the proof
load shall be a minimum of 1 time and a maximum of
1.25 times the single-leg vertical hitch rated load.
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Table 9-2.5.2-2 Rated Load for Three- and Four-Leg Slings 6 X19 or 6 x36 Classification
Extra Improved Plow Steel (EIPS) Grade Fiber Core (FC) Wire Rope
Based on Design Factor = 5 and Rated Loads Expressed in Tons (2,000 th)

Three-Leg Four<Leg
Horizontal Angle Harizontal Angle
Vertlcal 60 deg 45 deg 30 deg Vertlcal 60 deg 45 deg 0|deg
Hitch Typd 4 /h A A A
Rope g
Diameter, if. HT MS HT MS HT MS HT MS HT MS
1/,, 1.6 1.7 1.4 1.4 1.2 1.2 0.81 0.84, .22 2.2 1.9 1.9 1.5 1.6 1.1 1.1
e 2.5 2.6 2.2 2.3 1.8 1.8 1.3 1.3 3.3 3.5 2.9 3.0 2.4 2.5 1.7 1.7
3/3 3.5 3.7 3.1 3.2 2.5 2.6 1.8 19 4.7 5.0 4.1 4.3 3.3 3.5 2.4 2.5
7/16 4.7 5.0 4.1 4.4 3.4 3.6 2.4 2.5 6.3 6.7 5.5 5.8 4.5 4.8 3.2 3.4
A 6.1 6.5 5.3 5.7 4.3 4.6 340 3.3 8.1 8.7 7.0 7.5 5.7 6.2 4.0 4.4
9/15 7.6 8.2 6.6 7.1 5.4 5.8 3.8 4.1 10 11 8.7 9.5 7.1 7.8 5.0 5.5
5/8 9.3 10 8.0 8.8 6.5 752 4.6 5.1 12 14 11 12 8.7 9.6 6.2 6.8
3/4 13 15 11 13 9.1 10 6.4 7.3 17 19 15 17 12 14 8.6 9.7
7/3 17 20 15 17 12 14 8.5 9.8 23 26 20 23 16 19 11 13
1 22 25 19 22 16 18 11 12 29 33 25 29 21 23 15 17
11/8 28 31 24 27 20 22 14 16 37 42 32 36 26 29 19 21
1Y, 34 38 30 33 24 27 17 19 45 51 39 44 32 36 23 26
GENERAL NPTES:
(@ HT = Hand-tucked splices
(b) MS = echanical splice:
(c) Rated lpads for HT based on minimum D/d ratio of 15/1; rated loads for MS and S based on D/d ratio of 25/1.
(d) Rated lpad baseddn pin diameter not larger than natural eye width or less than the nominal sling diameter.

Copyright ASME International

16

Provided by IHS under license with ASME

No reproduction or networking permitt

ed without license from IHS Not for Resale


https://asmenormdoc.com/api2/?name=ASME B30.9 2010.pdf

ASME B30.9-2010

"(7°6'7-6 "eied 99s) 191eaIS 10 S3ap OZT 34 ||BYS MOYd Jo 3)Sue Yy} ‘Yauy Jayoyd 1o4 (3)

._DHD___U__-U S ..h ___0 } oLl D_"H __U_l"w DQD“ 10 _“H«_Um>> a3 "U_-JH.U__ _:0_43 _DW_U" “.3__ _DMD___ _v C_Q CO —U@WNQ U@O~ vwwmm AWV
*1/GC JO Oljed p/@ uo paseq S pue S 404 SPeo] pajel f1/ST JO Ollel p/@ wnwiulw po paseq 1H 104 speo] pajey (p)
‘1320s painod 1o pasems = § (9)
*9211ds |ealueydew = S| (Q)
*9211ds payoni-puey = 1H ()
‘S3ILON TV¥INID
8¢ T4 8% (a4 yAS 8¢ 4 oY €9 6% €L €/ 99 €/ €/ 99 8¢ T4 oY L€ 8¢ [4
¢ [44 (44 8¢ [43 T4 9% S€ 99 £y 79  ¥9 0s 79 79 0§ 144 cc S€ [43 T4 &1
1C 61 yAS €€ 8¢ 44 ot 1€ 6% 8¢ VA TEAT 7% A A 7% 1¢C 61 1€ 14 [44 VA"
81 91 [43 6C w¢ 61 13 1l Y €€ 67 6% 8¢ 6% 6% 8¢ 81 91 9¢C 7C 61 %1
91 71 8¢ T4 1¢C 91 o€ 4 FAS 8¢ [4/2NNa 43 [44 (44 43 91 71 €C 1C 91 Y1
€1 cl €C 174 81 71 T4 61 1€ 44 9¢€ 9¢€ /T 9¢€ 9¢€ /T €1 4" 61 BT 71 A"
125 6'6 61 /1 ST 11 174 91 9¢ 0c¢ 0€ 0€ €C 0€ 0€ €C 11 6'6 91 ST 11 A
16 '8 91 71 cl €6 yas [ 1C 91 144 7¢ 61 ¢ ¢ 61 16 '8 €1 [ €6 w\l
[4ava 7°9 €1 125 8'6 7'/ 71 o1 /1 €l 61 0c¢ ST 61 0c¢ ST [avi 79 ot 6 '/ T
9'q 0'9 16 9'8 9/ VA 11 0’8 1 8'6 ST ST 11 ST ST 11 9'q 0’ 0’8 WA 'S ¥,
' L€ 17 €9 9'G £y 6/ 19 L6 A 125 11 98 1T 1T 98 1y L€ 6'G b £y e ™
6°C 9'C 0°q Sy 6'¢ T'e q'q 7'y 8’9 €S 9/LVR/L 9 9L 8L T9 6'C 9°¢ 13 b € e %
7°¢ 1°C 1% 9'¢ e ST Sy 9'¢ q's vy 9 %900 T9 w9 0¢ ¢ 1°C '€ € ST oY
6’1 9’1 e 6'C ST 0'¢ 9'¢ 6'C 7'y g'e 6% TS 0y 6% 1S 0% 6’1 91 't C 0'¢ Y
71 €1 ST [ar4 6’1 91 1t (a4 7€ /'C 8¢ 6'¢ es,8€  6€ TE 71 €1 0°¢ b'T 91 S\m
1 76°0 81 91 71 4" 0°¢ L' ST 0c 8T 6T 7’¢ 8C" 6T W% T %60 1 - [ Mw\M
%/°0 99°0 €1 1 0'T €80 71 [ L'T 1 61T 0C /L1 61407 /L1 %0 990 1 ‘T €80 oY
8%7°0 [4/A0) ¢80 €20 g9'0 %90 160 ZZ°0 't %60 €1 €1 't €1 “%Ty 1'T 870 <70 890 S$0 %S0 ﬁ
S\ 1H SW 1H SW 1H SW 1H SW 1H ) SW 1H S SW~"1H SW 1H S W 1H ‘ul “19)welq adoy
u { < Q i adAL youH
>
83p o€ 52p 09 39p o€ Sop o 59p 09 1ea13A 193seg |R21LIAA e 1eaan
9)8uy |ejuoziioy 9)Suy |ejuozuIoH So1-015008
10y) 19vseg 10 d|plig S97-om]
(91 000°2) suo] ul passaidx3 speoq pajey pue g = 10)oe4 usisaq uo paseg
adoy anm (DUMI) 210) 2doy aip Juspuadapu) apein (Sdi3) 1991S mold parordw enx3

(o1)

Copyright ASME International

Provided by IHS under license with ASME

Not for Resale

No reproduction or networking permitted without license from IHS


https://asmenormdoc.com/api2/?name=ASME B30.9 2010.pdf

ASME B30.9-2010

(10)

Table 9-2.5.2-4 Rated Load for Three- and Four-Leg Slings 619 or 6x36 Classification
Extra Improved Plow Steel (EIPS) Grade Independent Wire Rope Core (IWRC) Wire Rope
Based on Design Factor = 5 and Rated Loads Expressed in Tons (2,000 lb)

Three-Leg Four-Leg
Horizontal Angle Horizontal Angle
Vertlcal 60 deg 45 deg 30 deg Vertlcal 60 deg 45 deg 0O(deg
: Rope d
“Diameter, ifi. HT MS HT MS HT  MS~XHT  MS HT | MS
1/4 1.6 1.9 1.4 1.7 1.2 1.4 0.81 0.97 2.2 26 1.9 2.2 1.5 1.8 1.1 1.3
5/16 2.5 3.0 2.2 2.6 1.8 2.1 1.3 1.5 3.3 4.0 2.9 3.5 2.4 2.8 1.7 2.0
s 5 . . 7 5 . . . . 5.7 . 5. . . . .
% 3 4.3 3.1 3 2 3.0 1.8 2.2 4.7 4.1 0 3.3 4.1 2.4 2.9
7/16 4.7 5.8 4.1 5.0 3.4 4.1 2.4 2.9 6.3 7.8 5.5 6.7 4.5 5.5 3.2 3.9
A 6.1 7.6 5.3 6.6 4.3 5.4 3.0 3.8 8.1 10 7.0 8.8 5.7 7.1 4.0 5.1
%6 76 96 66 83 54 68 38 .48 10 13 87 11 71 90 50| 64
A 9.3 12 8.0 10 6.5 8.3 4.6 5.9 12 16 11 14 8.7 11 6.2 7.8
3/4 13 17 11 15 9.1 12 6. 8.4 17 22 15 19 12 16 8.6 11
7/8 17 23 15 20 12 16 8.5 11 23 30 20 26 16 21 11 15
1 22 29 19 26 16 21 11 15 29 39 25 34 21 28 15 20
1% 28 36 24 31 20 26 14 18 37 48 32 42 26 34 19 24
11/,, 34 44 30 38 24 31 17 22 45 59 39 51 32 42 23 30
13/8 41 53 36 46 29 38 21 27 55 71 47 62 39 50 27 36
1Y%, 49 63 42 55 34 45 24 32 65 84 56 73 46 60 32 42
1% 56 73 49 63 40 52 28 37 75 98 65 85 53 69 38 49
13/4 65 85 57 74 46 60 33 42 87 113 76 98 62 80 44 57
1% 74 97 64 84 53 68 37 48 99 129 86 112 70 91 50 64
2 84 110 73 95 60 78 42 55 113 147 98 127 80 104 56 73
GENERAL NPTES:
(@ HT = Hand-tuckedssplice.
(b) MS = mechanicat splice.
() Rated lpads-foy HT based on minimum D/d ratio of 15/1; rated loads for MS and S based on D/d ratio of 25/1.
(d) Rated lpad/based on pin diameter not larger than natural eye width or less than the nominal sling diameter.
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(10) able 9-2.5.2-6 Rated Load for Three- and Four-Leg Slings 6 X19 or 6X36 Classification
Extra Extra Improved Plow Steel (EEIPS) Grade Independent Wire Rope Core (IWRC) Wire Rope
Based on Design Factor = 5 and Rated Loads Expressed in Tons (2,000 lb)
Three-Leg Four-Leg
Horizontal Angle Horizontal Angle
Vertlcal 60 deg 45 deg 30 deg Vertical 60 deg 45 deg 30(deg
Hitch Type /
Rope
Diameter,
in. HT MS HT Ms HT MS HT. Ms HT MS
Y 1.8 2.1 1.6 1.8 1.3 1.5 0.90 1.1 2.4 2.8 2.1 2.4 1.7 2.0 1.2 1.4
%16 2.8 3.3 2.4 2.9 1.9 2.3 1.4 1.7 3.7 4, 3.2 3.8 2.6 3.1 1.8 2.2
A 3.9 4.7 3.4 4.1 2.8 3.3 1.9 2.4 5.2 6.3 4.5 5.5 3.7 4.5 2.6 3.2
e 5.2 6.4 4.5 5.5 3.7 4.5 2.6 3.2 70 8.5 6.0 7.4 4.9 6.0 3.5 4.3
Y 6.7 8.3 5.8 7.2 4.7 5.9 3.3 4.2 8.9 11 7.7 9.6 6.3 7.8 4.5 5.5
%6 8.3 11 7.2 9.1 5.9 7.5 4.2 5.3 11 14 9.6 12 7.9 9.9 5.6 7.0
A 10 13 8.8 11 7.2 9.1 5.1 6.5 14 17 12 15 9.6 12 6.8 8.6
A 14 18 12 16 10 13 %4 9.2 19 25 16 21 13 17 9.4 12
A 19 25 16 22 13 18 9.4 12 25 33 22 29 18 24 12 17
1 24 32 21 28 17 23 12 16 32 43 28 37 23 31 16 22
1Y% 31 26 22 15 41 35 29 20
1Y, 38 32 27 19 50 43 35 25
1% 45 39 32 23 60 52 43 30
1Y, 53 46 38 27 71 62 50 36
1% 62 54 44 31 83 72 59 41
1%, 72 62 51 36 96 83 68 48
1% 82 71 58 41 109 ... 95 77 55
2 93 80 66 46 124 ... 107 ... 88 62
GENERAL NPTES:
(@) HT = Hand-tucked splice.
(b) MS = mechanical splice.
() Rated lpads for HT based on minimum D/d ratio of 15/1; rated loads for MS and S based on D/d ratio of 25/1.

(d) Rated load based on pin diameter not larger than natural eye width or less than the nominal sling diameter.
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Table 9-2.5.2-7 Rated Load for Cable-Laid Wire Rope Single- and Two-Leg Slings Mechanical Splice Only
Based on Design Factor = 5 and Rated Loads Expressed in Tons (2,000 lb)

Choker
Single-Leg Two-Leg Bridle or Basket Hdtizonta| Angle —
Hitch Type Horizontal Angle — Hitch Type Hitch [Type
Vertical  Choker  Vertical Basket  Vertical 60 deg 45 deg 30 deg 60 deg 30 deg

e Y N e . s le.s

7x7X7 Construction

Y 0.50 0.35 1.0 1.0 0.87 0.7% 0.50 0.61 0.35
A 1.1 0.8 2.2 2.2 1.9 165 1.1 1.3 0.76
Y 1.9 1.3 3.7 3.7 3.2 2.6 1.9 2.2 1.3
A 2.8 1.9 5.5 5.5 4.8 3.9 2.8 3.4 1.9
A 3.8 2.7 7.6 7.6 6.6 5.4 3.8 4.6 2.7
A 5.0 3.5 10 10 8.7 7.1 5.0 6.1 3.5
1 6.4 4.5 13 13 ™ 9.1 6.4 7.8 4.5

7%X7%19 Construction

Y 1.9 1.3 3.8 3.8 3.3 2.7 1.9 2.3 1.3
A 2.9 2.0 5.8 5.8 5.0 4.1 2.9 3.5 2.0
A 4.1 2.8 8.1 8.1 7.0 5.8 4.1 4.9 2.8
A 5.4 3.8 11 11 9.3 7.6 5.4 6.5 3.8
1 6.9 4.8 14 14 12 9.7 6.9 8.3 4.8
1Y% 8.3 5.8 ¥4 17 14 12 8.3 10 5.8
1Y, 9.9 6.9 20 20 17 14 9.9 12 6.9

7%X6X19 or 7x6x%36 IWRC Classification

A 3.8 2.7 7.6 7.6 6.6 5.4 3.8 4.6 2.7
A 5.0 3:5 10 10 8.7 7.1 5.0 6.1 3.5
1 6.4 45 13 13 11 9.1 6.4 7.8 4.5
1% 7.7 5.4 15 15 13 11 7.7 9.3 5.4
1Y, 9.3 6.5 19 19 16 13 9.3 11 6.5
1% 1 7.6 22 22 19 15 11 13 7.6
1Y, 13 9.0 26 26 22 18 13 16 9.0
1% 15 10 30 30 26 21 15 18 10

GENERAL NOTES:

(@) 7%7x7Z="galvanized specialty cable.

(b) 7%x7%7T9 = galvanized specialty cable.

() Rated loads based on minimum D/d ratio of 10/1.

(d) Rated load based on pin diameter not larger than natural eye width or less than the nominal sling diameter.
(e) For choker hitch, the angle of choke shall be 120 deg or greater (see para. 9-2.5.4).
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Table 9-2.5.2-8 Rated Load for Six-Part Braided Single- and Two-Leg Slings 6 x19 or 6x36

Classification Extra Improved Plow Steel (EIPS) Grade Independent Wire Rope Core (IWRC) Wire Rope
Based on Design Factor = 5 and Rated Loads Expressed in Tons (2,000 lb)
Two-Leg Bridle or Basket Choker
Single-Leg Horizontal Angle Horizontal Angle
Vertical  Choker  Vertical Basket  Vertical 60 deg 45 deg 30 deg 60 deg 30 deg
4
Hitch Type I é U I I /\ Y/\Y T/.\T db C)b
Rope Diameter, in. HT&MS  HT&MS HT&MS HT&MS HT&MS HT&MS HT&MS HT&MS HTRMS
36 1.6 1.4 3.2 3.2 2.8 2.3 1.6 2.4 4
A 2.9 2.5 5.7 5.7 4.9 4.0 2.9 4.3 .5
6 4.4 3.9 8.9 8.9 7.7 6.3 4.4 6.7 .9
A 6.3 5.5 13 13 11 9.0 6.3 9.6 .5
e 8.6 7.5 17 17 15 12 8.6 13 .5
Yy 11 9.8 22 22 19 16 11 17 .8
e 14 12 28 28 24 20 14 21 12
A 17 15 35 35 30 24 17 26 15
A 25 22 49 49 43 35 25 37 D2
A 33 29 67 67 58 47 33 51 D9
1 43 38 87 87 75 61 43 66 B8
1Y 55 48 109 109 95 77 55 83 48
1Y, 67 59 134 134 116 95 67 102 59
1% 87 71 161 161 140 114 81 122 71
1Y, 96 84 192 192 166 135 96 145 B4,
1% 111 97 222 222 192 157 111 168 b7
1%/, 129 M2 257 257 223 182 129 195 112
17 146 128 292 292 253 207 146 222 128
2 166 146 333 333 288 235 166 252 146
GENERAL NPTES:
(@ HT = Hand-tueked splice.
(b) MS = echafical splice.
(c) Rated lpads based on minimum D/d ratio of 25 times the component rope diameter.

(d) Rated load based on pin diameter not larger than natural eye width or less than the nominal sling diameter.
(e) For choker hitch, the angle of choke shall be 120 deg or greater (see para. 9-2.5.4).
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Table 9-2.5.2-9 Rated Load for Eight-Part Braided Single- and Two-Leg Slings 6x19 or 636

Clpssification Extra Improved Plow Steel (EIPS) Grade Independent Wire Rope Core (IWRC) Wir¢ Rope

Based on Design Factor = 5 and Rated Loads Expressed in Tons (2,000 lb)
Two-Leg Bridle or Basket Choker
Single-Leg Horizontal Angle Horizont3l Angle
Vertical
Vertical Choker Basket Vertical 60 deg 45 deg 30 deg: 60 deg 30 deg
Hitch Type I 5 U I I /\ T/\Y T/“\T &) &)
Rope Diameter, in. HT&MS HT&MS HT&MS HT&MS HT&MS HT&MS HT&MS HT&MS HT&MS
3/16 2.2 1.9 4.3 4.3 3.7 3.9 2.2 3.3 1.9
A 3.8 3.3 7.6 7.6 6.6 5.4 3.8 5.8 3.3
e 5.9 5.2 12 12 10 8.3 5.9 8.9 5.2
3/8 8.5 7.4 17 17 15 12 8.5 13 7.4
e 11 10 23 23 20 16 11 17 10
1/2 15 13 30 30 26 21 15 23 13
9/16 19 16 38 38 33 27 19 29 16
A 23 20 46 46 40 33 23 35 20
3/4 33 29 66 66 57 47 33 50 29
/A 45 39 89 89 77 63 45 68 39
1 58 51 116 116 100 82 58 88 51
11/8 73 64 146 146 126 103 73 110 64
1Y, 89 78 179 179 155 127 89 136 78
1% 108 94 215 215 186 152 108 163 94
11/2 128 112 255 255 221 181 128 194 112
1% 148 129 296 296 256 209 148 224 129
13/4 171 150 343 343 297 242 171 260 150
1% 195 171 390 390 338 276 195 295 171
2 222 194 444 444 384 314 222 336 194
GENERAL NOTES{
(@ HT = hand:tucked splice.
(b) Mp =(arechanical splice.
(0) R4tedToads based on minimum D/d ratio of 25 times the component rope diameter.

(d) Rated Toad based on pin diameter not larger than natural eye width or less than the nominal sling diameter.

(e) For choker hitch, the angle of choke shall be 120 deg or greater (see para. 9-2.5.4).
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Fig. 9-2.5.4-1 Angle of Choke

9-2.7.2 Initial Sling Identification

Sling identification shall be done by the sling
manufacturer.

9-2.7.3 Maintenance of Sling Identification

Sling identification should be maintained by the user
so as to be legible during the life of the sling.

9-2.7.4 Replacement of Sling Identification

AN
]
|
|

Tt
-
[}
Q
Q

f
I
I

AN
N\
o ===

Angle of CHoke, deg Rated Capacity, % [Note (1)]

Over 120 100
90-120 87
60—-89 74
30-p9 62

0-49 49
NOTE:

(1) Percent] of sling rated capacity in a choker hitch.

(b) The proof load for components (fittings) attached
to single [legs shall be the same as thejrequirement for
single-leg slings in para. 9-2.6.2(d).

(c) Master links for two-leg bridle slings shall be proof
loaded td a minimum of 4 times the single-leg vertical
hitch ratgd load.

(d) Mapter links for—three-leg bridle slings shall be
proof loaded to a minimum of 6 times the single-leg
vertical Hitch ratéd load.

(e) Magter links for four-leg bridle slings shall be proof
loaded tq asminimum of 8 times the single-leg vertical

Replacement of the sling identification shall beegqnsid-
ered a repair as specified in paras. 9-2.9.5¢) andl (b).
Additional proof testing is not required.

SECTION 9-2.8: EFFECTS OF ENVIRONMENT
9-2.8.1 Temperature

(a) Fiber core wire rope-slings of all grades shalll not
be exposed to temperatures’in excess of 180°F (82°C).

(b) When IWRC wite ‘rope slings are to be used at
temperatures above-400°F (204°C) or below 140°F
(—40°C), the slingymanufacturer should be consulted.

9-2.8.2 Chemically Active Environments

The strength of wire rope slings can be degraded by
chemically active environments. This includes exppsure
to chemicals in the form of solids, liquids, gases, vdpors,
orsfumes. The sling manufacturer or qualified pprson
should be consulted before slings are used in chemjically
active environments.

SECTION 9-2.9: INSPECTION, REMOVAL, AND

REPAIR
9-2.9.1 Initial Inspection

Prior to use, all new, altered, modified, or repaired
slings shall be inspected by a designated person to yerify
compliance with the applicable provisions of this
Chapter.

9-2.9.2 Frequent Inspection

(a) Avisual inspection for damage shall be performed
by the user or other designated person each day of shift
the sling is used.

(b) Conditions such as those listed in para. 9-2.p.4 or

hitch ratédtead-

SECTION 9-2.7: SLING IDENTIFICATION
9-2.7.1 ldentification Requirements

Each sling shall be marked to show

(1) name or trademark of manufacturer

(b) rated load for at least one hitch type and the angle
upon which it is based

(c) diameter or size

(d) number of legs, if more than one
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any-other—condition—that-mayresult-in—athazard shall
cause the sling to be removed from service. Slings shall
not be returned to service until approved by a qualified
person.

(c) Written records are not required for frequent
inspections.

9-2.9.3 Periodic Inspection

(a) A complete inspection for damage to the sling
shall be periodically performed by a designated person.
Inspection shall be conducted on the entire length

Not for Resale
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Fig. 9-2.9.4-1 Cable-Laid Wire Rope Sling

One rope lay 4%

including splices, end attachments, and fittings. The
sling| shall be examined for conditions such as those
listed in para. 9-2.9.4 and a determination made as to
whether they constitute a hazard.

(b)| Periodic Inspection Frequency. Periodic inspection
interyals shall not exceed 1 yr. The frequency of periodic
inspgctions should be based on
1) frequency of sling use
2) severity of service conditions
3) nature of lifts being made
4) experience gained on the service life of slings
in similar circumstances
Guidelines for the time intervals are
1) normal service — yearly
2) severe service — monthly to quarterly
3) special service — as recommended by.la_quali-

(c)

fied person

(d)) Documentation that the most recent periodic
inspgction was performed and shall be maintained.

(e)] Inspection records of individual slings are not
required.

9-2.9.4 Removal Criteria

A wire rope sling shall)be removed from service if
condjtions such as thefollowing are present:

(a)) missing orillegible sling identification (see
Sectipn 9-2.7)

(b)| broken‘wires
1) foerstrand-laid and single-part slings, ten ran-
domly distributed broken wires in one rope lay, or five
brok

P ALl
H—V

mopnae ctrand 119 Ao oo 1oy (can
Hes—tH—oRe—Sta e t

(e) evidence of heat damage

(f) end attachments that’are cracked, def¢grmed, or
worn to the extent that'the strength of the sling is sub-
stantially affected

(g) severe corrdsion of the rope, end attachments, or
fittings

(h) for hooks, removal criteria as sfated in
ASME B30!10

(i) forwrigging hardware, removal criteria ad
ASME'B30.26

(1) other conditions, including visible damage, that
cause doubt as to the continued use of the sling

9-2.9.5 Repair

(a) Slings shall be repaired only by the slingmanufac-
turer or a qualified person.

(b) A repaired sling shall be marked to idpentify the
repairing agency per Section 9-2.7.

(c) End attachments and fittings used for sling repair
shall comply with the provisions of this Chagpter.

(d) Repair of hooks (ASME B30.10), rigging lhardware
(ASME B30.26), below-the-hook lifting| devices
(ASME B30.20), or other special devices shall comply
with the repair instructions in the applicable [volumes.

(e) The wire rope used in the sling shdll not be
repaired.

(f) Repairs to wire rope slings shall be redtricted to
end attachments and fittings.

(g) Modifications, alterations, or repairs to ehd attach-
ments or fittings shall be approved by the slinglmanufac-
turer, fitting or component manufacturer, or af qualified

stated in

Ad—in—oneropetay{see
Fig. 9-2.0-1)
(2) for cable-laid slings, 20 broken wires per lay
(see Fig. 9-2.9.4-1)
(3) forless than eight-part braided slings, 20 broken
wires per braid (see Fig. 9-2.3.2-2)
(4) for eight-part or more than eight part braided
slings, 40 broken wires per braid (see Fig. 9-2.3.2-2)
(c) severe localized abrasion or scraping
(d) kinking, crushing, birdcaging, or any other dam-
age resulting in damage to the rope structure

25

person and shall conform to all other provisions of the
Chapter.

(h) All repairs shall comply with the proof test
requirements of Section 9-2.6.

SECTION 9-2.10: OPERATING PRACTICES
9-2.10.1 Sling Selection

(a) Slings that appear to be damaged shall not be
used unless inspected and accepted as usable under
Section 9-2.9.

(10
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(b) Slings having suitable characteristics for the type
of load, hitch, and environment shall be selected in accor-
dance with the requirements of Sections 9-2.5 and 9-2.8.

(c) The rated load of the sling shall not be exceeded.

(d) For multiple-leg slings used with nonsymmetrical
loads, an analysis by a qualified person should be per-
formed to prevent overloading of any leg.

(e) Multiple-leg slings shall be selected according to
Tables 9-2.5.2-1 through 9-2.5.2-9 when used at the spe-
cific anglgs given in the table. Operation at other angies
shall be limited to rated loads of the next lower angle
given in the table or calculated by a qualified person.

(f) When using a multiple-leg sling, the rating shown
for the sifigle-leg sling shall not be exceeded in any leg
of the myltiple-leg sling.

(¢) When D/d ratios (see Fig. 9-2.5.1-2) smaller than
those citdd in the tables are necessary, the rated load of
the sling phall be decreased. Consult the sling manufac-
turer for ppecific data or refer to the WRTB Wire Rope
Sling Usgr’s Manual.

(h) Th¢ fitting shall be of the proper shape and size
to ensurq that it seats properly in the hook or lifting
device.
9-2.10.2 | Cautions to Personnel

(a) Alljportions of the human body shall be kept from
between the sling and the load, and from between the
sling and| the crane hook or hoist hook.

(b) Perponnel should never stand in line with or next
to the leg(s) of a sling that is under tension.

(c) Perfonnel shall not stand or pass under a\sus-
pended lpad.

(d) Perponnel shall not ride the sling.

(e) Do not inspect a sling by passing bare hands over
the wire Jope body. Broken wires, if present, may punc-
ture the hands.

9-2.10.3 | Effects of Environment

(a) Slirjgs should be storediny an area where they will
not be subpjected to mechanical damage, corrosive action,
moisture, extreme temperatures, or kinking (see
Section 9{2.8).

(b) WHen useddat or in contact with extreme tempera-
tures, thg guidanee provided in Section 9-2.8 shall be
followed

(c) Fiber core wire rope slings should not be subjected

9-2.10.4 Rigging Practices

(a) Slings shall be shortened or adjusted only by
methods approved by the sling manufacturer or a quali-
fied person.

(b) Slings shall not be shortened or lengthened by
knotting, twisting, or by wire rope clips.

(c) The sling shall be hitched in a manner providing

control of the load.
i i otru-
sions should be protected with a material of stfffcient
strength, thickness, and construction to prevent'damage
to the sling.

(e) Shock loading should be avoided.:

(f) Loads should not be rested on-the sling.

(g) Slings should not be pulled from under a
when the load is resting on the/sling.

(h) Twisting and kinking shall be avoided.

(i) During lifting, with~or without load, perspnnel
shall be alert for possible snagging.

(j) When usingdnultiple basket or choker hitchess, the
load should be figged to prevent the sling from slipping
or sliding along the load.

(k) Whenyusing a basket hitch, the legs of the|sling
should contain or support the load from the sides, above
the ,cénter of gravity, so that the load remains yinder
control.

(I) Slings should not be dragged on the floor o
an abrasive surface.

(m) In a choker hitch, the choke point should ox
on the sling body, not on a splice or fitting.

(n) In a choker hitch, an angle of choke less
120 deg should not be used without reducing the
load (see para. 9-2.5.5).

(0) Slings should not be constricted, bunchdd, or
pinched by the load, hook, or any fitting.

(p) The load applied to the hook should be centered
in the base (bowl) of the hook to prevent point loadihg on
the hook, unless the hook is designed for point logding.

() An object in the eye of a sling should not be yider
than one half the length of the eye.

(r) Sling and load shall not be allowed to rotate Wwhen
hand tucked slings are used in a single leg verticpl lift
application. Care shall be taken to minimize [sling
rotation.

load

over
ly be

than
rated

to degreasing or a solvent because of possible damage
to the core.
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(s) Slings made with wire rope clips shall not be used
as a choker hitch.
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Chapter 9-3
Metal Mesh Slings: Selection, Use, and Maintenance

SECTION 9-3.0: SCOPE

SECTION 9-3.4: DESIGN FACTOR

Chiapter 9-3 includes provisions that apply to metal
mesH slings (see Fig. 9-3.0-1).

SECTION 9-3.1: TRAINING

Mgtal mesh sling users shall be trained in the selection,
inspg¢ction, cautions to personnel, effects of environ-
ment}, and rigging practices as covered by this Chapter.

SECTION 9-3.2: MATERIALS AND COMPONENTS
9-3.2.1 Metal Mesh

The carbon steel metal mesh shall be manufactured
in acrordance with the specifications in Table 9-3.2.1-1.

9-3.2.2 Coatings

Firfishes and coatings shall be compatible with the
othel components and not impair the performance of
the sling.

9-3.2.3 Components

(a)] End fittings shall be manufactured to ensure that
the rpted load shall be at least the sameras-the metal
mesH sling.

(b)] End fittings shall have sufficient strength to sus-
tain fwice the rated load of the slihg without visible
permanent deformation.

(c)| All surfaces of end fittingsishall be cleanly finished
and sharp edges removed.

9-3.2.4 Other Materials

Mgtal mesh and gomponents other than those listed
in pdras. 9-3.24-and 9-3.2.3 may be employed. When
such [materials.are employed, the sling manufacturer or
a quplified\person shall provide specific data. These
slings shall comply with all other requirements of this

The design factor for metal mesh slings‘ghall be a
minimum of 5.

SECTION 9-3.5: RATED LOAD

The term rated capacity is commonly used t
rated load.

9-3.5.1

These rated loadsiare’based on the followir|g factors:
(a) material strength(s)
(b) design factor

(c) type 6f hitch

(d) angle of loading

9-3.5:2

Table 9-3.5.2-1 shows rated loads for singletleg verti-
cal, choker, and basket hitches. For angles gther than
those shown in these tables, use the rated logad for the
next lower angle, or a qualified person shall| calculate
the rated load.

9-3.5.3

Horizontal sling angles less than 30 deg shill not be
used except as recommended by the sling manufacturer
or a qualified person (see Table 9-3.5.2-1).

9-3.5.4

Table 9-3.5.2-1 shows rated loads for choker hitches
for specific grades of metal mesh, provided that the
angle of choke is 120 deg or greater.

9-3.5.5

Rated loads for angles of choke less than 12( deg shall
be determined by the sling manufacturer or a qualified
person.

9-3.5.6

describe

Chapter:

SECTION 9-3.3: FABRICATION AND

CONFIGURATIONS
9-3.3.1 Fabrication

Methods of fabrication include welding or brazing.

9-3.3.2 Configurations

Single-leg slings used in vertical, choker, and basket
hitches are covered in this Chapter.

Other metal mesh materials and configurations not
covered by this Chapter shall be rated in accordance
with the recommendation of the sling manufacturer or
a qualified person, and shall conform to all other provi-
sions of this Chapter.

9-3.5.7

When components of the sling have a lower rated
load than the metal mesh with which it is being used,
the sling shall be identified with a rated load consistent
with the lowest load rating of any of the components.

27
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Fig. 9-3.0-1 Metal Mesh Sling

Handle eye

Female handle

¢—Slot depth
L]

Male handle—|

\d

Overall length

Bearing to bearing length

<«——— Fabric length———>|

Male handle—T

Fabric
thickness

Cross rods .
I l/SplraI

Male handle

JoL I o[ dIo[XdolC §

Spirals welded#

or brazed to
cross rods

Table 9-3.2.1-1 Fabric Construction (Metal Mesh Slings)

Heavy Duty Medium Duty Light Duty
Nominal spiral turns per foot mesh width 35 43 59
Approx—spiral-wire—size 10-gage 12 gage Higage
Equivalent decimal size 0.135 in. 0.105 in. 0.080 in.
Nominal cross rods per foot of fabric 21 30 38

length
Approximate size of cross rods 8 gage 10 gage 14 gage
Equivalent decimal size 0.162 in. 0.135 in. 0.080 in.
Nominal fabric thickness Y, in. 3 in. %6 in.
28
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Table 9-3.5.2-1 Rated Load for Metal Mesh Slings

Based on Design Factor

=5

Effect of Angle on Rated Capacities in

Basket Hitch

Vertical or Choker

Vertical Basket

60 deg 45 deg 30 deg
o U & o
Heavy Duty — 10 gage [Rated Loads in Pounds (lb)]
2 1,600 3,200 2,770 2,260 1,600
3 3,000 6,000 5,200 4,240, 3,000
4 4,400 8,800 7,620 6,220 4,400
6 6,600 13,200 11,430 9,330 6,600
8 8,800 17,600 15,240 12,440 8,800
10 11,000 22,000 19,050 15,550 11,000
12 13,200 26,400 22,860, 18,660 13,200
14 15,400 30,800 26,670Q 21,770 15,400
16 17,600 35,200 30,480 24,880 17,600
18 19,800 39,600 34,290 28,000 19,800
20 22,000 44,000 38,100 31,100 22,000
Medium Duty — 12 gage [Rated Loads in Pounds (lb)]
2 1,450 2,900 2,510 2,050 1,450
3 2,170 4,350 3,770 3,070 2,170
4 2,900 5,800 5,020 4,100 2,900
6 4,800 9,600 8,310 6,780 4,800
8 6,400 12,800 11,080 9,050 6,400
10 8,000 16,000 13,850 11,310 8,000
12 9,600 19,200 16,620 13,570 9,600
14 11,200 22,400 19,400 15,830 11,200
16 12,800 25,600 22,170 18,100 12,800
18 13,500 27,000 23,380 19,090 13,500
20 15,000 30,000 25,980 21,210 15,000
Light Duty =~14-gage [Rated Loads in Pounds (lb)]
2 900 1,800 1,560 1,270 900
3 1,400 2,800 2,420 1,980 1,400
4 2,000 4,800 4,150 3,390 2,000
6 3,000 6,000 5,190 4,240 3,000
8 4,000 8,000 6,920 5,650 4,000
10 5,000 10,000 8,660 7,070 5,000
12 6,000 12,000 10,390 8,480 6,000
% 7,000 12,000 TZ,T20 9,890 7,000
16 8,000 16,000 13,850 11,310 8,000
18 9,000 18,000 15,580 12,720 9,000
20 10,000 20,000 17,320 14,140 10,000

GENERAL NOTE:
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SECTION 9-3.6: PROOF TEST REQUIREMENTS
9-3.6.1 General

(a) Prior to initial use, all new and repaired metal
mesh slings shall be proof tested by the sling manufac-
turer or a qualified person.

(b) Coated slings shall be proof tested prior to coating.

9-3.6.2 Proof Load Requirements

person should be consulted before slings are used in
chemically active environments.

SECTION 9-3.9: INSPECTION, REMOVAL, AND

REPAIR
9-3.9.1 Initial Inspection

Prior to use, all new, altered, modified, or repaired
slings shall be inspected by a designated person to verify

Th andtl Jd kall b 139+ £ 1 1l
e pr OT 10acC Stralt oC—da ITTrrolrt Or TIITICS™ tIIC

vertical Hitch rated load.

SECTION|9-3.7: SLING IDENTIFICATION

9-3.7.1 Identification Requirements

Each sling shall be marked to show

(a) narhe or trademark of manufacturer

(b) rat¢d load for at least one hitch type and the angle
upon whjch it is based

(c) width and gauge

(d) nuinber of legs, if more than one

(e) individual sling identification (e.g., serial
numbers

9-3.7.2 Initial Sling Identification
Sling {dentification shall be done by the sling
manufacl:rer
9-3.7.3 Maintenance of Sling Identification
Sling identification should be maintained by the usekr
so as to Be legible during the life of the sling.
9-3.7.4 Replacement of Sling Identification

Replacement of the sling identification shall be consid-
ered a repair as specified in paras. 9¢3:9:5(a) and (b).
Additionpl proof testing is not required.

SECTION|9-3.8: EFFECTS OF-ENVIRONMENT

9-3.8.1 Temperature

(a) Mefal mesh slings ‘covered by this Chapter shall
not be sibjected te-a reduction in rated load if used
in tempetaturesibélow —20°F (-29°C) and above 550°F
(288°C).

(b) Allfslings covered by this Chapter that are elasto-

compliance with the applicable provisions-of this
Chapter.

9-3.9.2 Frequent Inspection

(a) Avisualinspection for damage shall' be performed
by the user or other designated pexson each day ot shift
the sling is used.

(b) Conditions such as thoSe'listed in para. 9-3.p.4 or
any other condition that ghay result in a hazard|shall
cause the sling to be rempved from service. Slings| shall
not be returned to service until approved by a qualified
person.

(c) Written.fecords are not required for frequent
inspections.

9-3.9.3 Periodic Inspection

(aA~complete inspection for damage to the|sling
shall be periodically performed by a designated pgrson.
Inspection shall be conducted on the entire lgngth
including splices, end attachments, and fittings{ The
sling shall be examined for conditions such as [those
listed in para. 9-3.9.4 and a determination made(as to
whether they constitute a hazard.

(b) Periodic Inspection Frequency. Periodic inspgction
intervals shall not exceed 1 yr. The frequency of pefiodic
inspections should be based on

(1) frequency of sling use

(2) severity of service conditions

(3) nature of lifts being made

(4) experience gained on the service life of
used in similar circumstances

(c) Guidelines for the time intervals are

(1) normal service — yearly

(2) severe service — monthly to quarterly

(3) special service — as recommended by a
fied person

lings

uali-

meter coatedstroutdbeused Uuly e (EIPETAaturIc Iarge
from 0°F (-18°C) to 200°F (93°C).

(c) Foroperation at temperatures outside these ranges
or for other coatings, the sling manufacturer should be
consulted for specific data.

9-3.8.2 Chemically Active Environments

The strength of metal mesh slings can be degraded
by chemically active environments. This includes expo-
sure to chemicals in the form of solids, liquids, gases,
vapors, or fumes. The sling manufacturer or qualified
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thH—A—writterr recordof thremmmostrecernt PchdiC
inspection shall be maintained and shall include the
condition of the sling.

9-3.9.4 Removal Criteria

A metal mesh sling shall be removed from service if
conditions such as the following are present:

(a) missing or illegible sling identification (see
Section 9-3.7)

(b) broken weld or a broken brazed joint along the
sling edge
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(c) broken wire in any part of the mesh

(d) reduction in wire diameter of 25% due to abrasion
or 15% due to corrosion

(e) lack of flexibility due to distortion of the mesh

(f) distortion of the choker fitting so the depth of the
slot is increased by more than 10%

(¢) distortion of either end fitting so the width of the
eye opening is decreased by more than 10%

(h) a15% reduction of the original cross-sectional area

(c) Personnel shall not stand or pass under a sus-
pended load.

(d) Personnel shall not ride the sling.

(e) Metal mesh slings shall not be used as bridles on
suspended personnel platforms.

9-3.10.3 Effects of Environment

(a) Slings should be stored in an area where they will
not be subjected to mechanical damage, corrosive action,

of anfy poinf around the hook opening of the end fitting

(i) |visible distortion of either end fitting out of its
plang

(j) |cracked end fitting

(k)| slings in which the spirals are locked or without
free grticulation shall not be used

(1) |fittings that are pitted, corroded, cracked, bent,
twisted, gouged, or broken

(m) other conditions, including visible damage, that
caus¢ doubt as to the continued use of the sling

9-3.9.5 Repair

(a)] Slings shall be repaired only by the sling manufac-
turer|or a qualified person.

(b)| A repaired sling shall be marked to identify the
repairing agency per Section 9-3.7.

(c)] Metal mesh and fittings used for sling repair shall
comply with the provisions of this Chapter.

(d)| Cracked, broken, bent, or damaged metal mesh or
components shall not be repaired; they shall be replaced.

(e)| All repairs shall comply with the proefitest
requirements of Section 9-3.6.

(f)|Modifications or alterations to the sling'or compo-
nentg shall be considered as repairs and shall conform
to all other provisions of this Chaptet

SECTION 9-3.10: OPERATING PRACTICES
9-3.10.1 Sling Selection
(a)

used

Slings that appeaf to be damaged shall not be
unless inspected-and accepted as usable under
Sectipn 9-3.9.

(b)] Slings having/suitable characteristics for the type
of logd, hitchsand environment shall be selected in accor-
dance with:the requirements of Sections 9-3.5 and 9-3.8.

(c)] TheZrated load of the sling shall not be exceeded.

(d)LThe end fitting shall be of the proper shape and

moisture, extreme temperatures, or kinking (see
Section 9-3.8).

(b) When used at or in contact with @xtreme
tures, the guidance provided in Sédtion 9-3.
followed.

tempera-
B shall be

9-3.10.4 Rigging Practices

(a) Slings shall be shertened or adjusted only by
methods approved by the sling manufacturer ¢r a quali-
fied person.

(b) The load should be evenly distributed
width of the"metal mesh.

(c) Théslihg shall be hitched in a manner
controlof the load.

(d)~Slings in contact with edges, corners, ¢r protru-
siefs should be protected with a material of|sufficient
strength, thickness, and construction to prevenf damage.

(e) Shock loading should be avoided.

(f) Loads should not be rested on the sling.

(g) Slings should not be pulled from under a load
when the load is resting on the sling.

(h) Twisting and kinking shall be avoided.

(i) During lifting, with or without load,
shall be alert for possible snagging.

(j) In a basket hitch, the load should be bglanced to
prevent slippage.

(k) When using a basket hitch, the sling shpuld con-
tain or support the load from the sides, above the center
of gravity, so that the load remains under comtrol.

(I) Slings should not be dragged on the flogr or over
an abrasive surface.

(m) In a choker hitch, the choke point should only be
on the sling body, not on a weld, braze, or end fitting.

(n) In a choker hitch, an angle of choke [less than
120 deg should not be used without reducing|the rated

hcross the

providing

bersonnel

size to ensure that it is properly seated in the hook or
lifting device.

9-3.10.2 Cautions to Personnel

(a) All portions of the human body shall be kept from
between the sling and the load, and from between the
sling and the crane hook or hoist hook.

(b) Personnel should never stand in line with or next
to the leg(s) of a sling that is under tension.
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load (see para. 9-3.5.5).

(0) Slings should not be constricted, bunched, or
pinched by the load, hook, or any fitting.

(p) In a choker hitch, the load should be balanced to
prevent edge overload.

(g) Straightening a spiral or cross rod or forcing a
spiral into position shall not be done.

(r) Slings used in pairs should be attached to a
spreader beam.
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Chapter 9-4
Synthetic Rope Slings: Selection, Use, and Maintenance

SECTION 9-4.0: SCOPE

(¢c) Components shall have sufficient strength to sus-

Chaptdr 9-4 includes provisions that apply to syn-
thetic rope slings (see Fig. 9-4.0-1).
SECTION|9-4.1:  TRAINING

'f:Synthe ic rope sling users shall be trained in the selec-
tion, inspection, cautions to personnel, effects of envi-

ronment| and rigging practices as covered by this
Chapter.
SECTION| 9-4.2: MATERIALS AND COMPONENTS

9-4.2.1 $ynthetic Ropes

(a) Syrfthetic fiber materials covered for use in syn-
thetic roples are nylon and polyester. Rope constructions
covered are three-strand laid, eight-strand plaited, single
braided, and double braided. The rope constructions
shall be manufactured and tested in accordance with
one of the following applicable Cordage Institute
specificatfions:

Rope Type Designation
Nylon three-strand laid CI 1303
Nylon eight-strand plaited CI 1303
Nylan double braid CR1306
Polyg¢ster three-strand laid €I 1304
Polygster eight-strand plaited CI 1304
Polyg¢ster double braid CI 1307
Polygster single braid CI 1305

(b) Slirjgs made of nylon,er polyester rope shall be
made of fibers that have/been produced with an appro-
priate ulfraviolet inhibitor.

9-4.2.2 (oatings

Finishgs and\coatings shall be compatible with the
other compenents and not impair the performance of

tain twice the rated load of the sling without-yisible
permanent deformation.
(d) All surfaces shall be cleanly finished“and gharp
edges removed so as not to cause damage to the frope.
(e) Slings incorporating reused, repaired, or welded
fittings shall undergo proof load)in’ accordance|with
Section 9-4.6.
(f) Slings incorporating aluminum fittings shall not
be used where fumes, vapers, sprays, mists, or lifjuids
of alkalis or acids are jpresent.
(¢) Thimbles shallthave a minimum diameter at the
bearing surface of\dt least two times the rope diarpeter.
(h) Hooks, when employed, shall meet the require-
ments of ASME B30.10.
(i) Rigging hardware, when employed, shall mept the
requirements of ASME B30.26.

9-4.2:4 Other Materials

Synthetic ropes and components other than those
listed in paras. 9-4.2.1 and 9-4.2.3 may be emplpyed.
When such materials are employed, the sling marjufac-
turer or a qualified person shall provide specific|data.
These slings shall comply with all other requireinents
of this Chapter.

SECTION 9-4.3: FABRICATION AND

CONFIGURATIONS
9-4.3.1 Fabrication

Splicing is the preferred method of fabricating eye-
and-eye or endless rope components for slings. All
splices shall be made in accordance with splicing ingtruc-
tions provided by the rope manufacturer or a qudlified
person. In addition, the following shall be observied:

(a) With tuck splices in three-strand and eight-sfrand
synthetic ropes, no less than four full tucks shall be jused.

the sling.

9-4.2.3 Components

Mechanical components used as part of a synthetic
rope sling should be selected to meet the following
requirements:

(a) Suitability of mechanical or socketed fittings shall
be verified by a qualified person.

(b) The material shall be compatible with the mechan-
ical and environmental requirements imposed on the
sling.
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Short bPliLUb strattcomtaimatteastsixfutttucks;-three
on each side of the center of the splice.

(b) Strand end tails in all tuck splices shall not be
trimmed short (cut flush with the body of the rope). In
cases where the projecting tails may be objectionable,
the tails shall be tapered and buried into the body of
the rope using two additional tucks.

(c) Synthetic rope slings shall have a minimum undis-
turbed length of rope of 10 times the rope diameter
between the last tuck of tuck splices or between the ends
of the buried tails or strands of other types of splices.

Not for Resale
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Fig. 9-4.0-1 Synthetic Fiber Rope Slings

Maxi ﬁ Fiber rope
a"'”l‘“m thimble
angie (optional)
15d
°9 Master
Eye splice link
1/ Short splice
(end-for-end)
Hook Bhackle
(optional) -
Harizontal
angle p
Qé é/ Multiple-Leg Bridle Sling
Eyle-and-Eye Endless

Choker (With Fittings)
GENERAL NOTE: Fittings designed for synthetic slings should be used.

(d)| The diameter and width of the bearing surface.of 9-4.5.1 (10)
the fitting can affect the strength of the sling. The Sling

mangifacturer’s recommendation should be followed These rated loads are based on the followirlg factors:

when fittings are used with the sling. (a) material strength(s)
(e)| Knots, clips, or clamps shall not be ‘used to fabri- (b) design factor
cate plings. (c) type of hitch (see Fig. 9-4.5.1-1)
(f)|1f thimbles do not have ears-to-prevent rotation, (d) angle of loading (see Fig. 9-4.5.1-2)
they fshould be lashed to the rope,Thimbles should be (e) diameter of curvature over which the sling is used

used|in the sling whenever possible, and installed in a (D/d) (see Fig. 9-4.5.1-3)
manher that will preventthe thimble from rotating

insidp the eye or fallingdout of the eye.

NOTE: Rated loads for basket hitches and bridle slings are based

9-4.3.2 Configurations on symmetrical loading. See para. 9-4.10.1(d) for nongymmetrical

loading.
(a)] Single-leg slirigs and two-leg, three-leg, and four-

leg Qridle slings used in vertical, choker, and basket

hitchles areseovered by this Chapter. 9-4.5.2
(b)| Syrithetic rope leg(s) shall be either eye-and-eye ;
or erdléss Tables 9-4.5.2-1 and 9-4.5.2-2 show rated |loads for :

vertical, choker, and basket hitches. For angles other
than those shown in these tables, use the rated load for
SECTION 9-4.4: DESIGN FACTOR the next lower angle, or a qualified person shall calculate -

The design factor for synthetic rope slings shall be a the rated load.

minimum of 5.
9-4.5.3 (10)
SECTION 9-4.5:  RATED LOAD Horizontal sling angles less than 30 deg shall not be

The term rated capacity is commonly used to describe ~ used except as recommended by the sling manufacturer
rated load. or a qualified person (see Fig. 9-4.5.1-2).
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Fig. 9-4.5.1-1 Hitch Types for Synthetic Rope Slings

FORM OF HITCH

Vertical Choker Basket Hitch
Hitch Hitch (Alternates have identical load ratings)
(]
>
w
2
¢
3 ‘ Vertical
) angle
. O
=
-
7
'
o
o
=
X
Y\ /
a M . ™ Vertical
o Vertical
o angle
c angle \)
w \

VARV v

The symbols below/represent load or support surfaces in contact with the rope sling. The
contact surface diameter divided by the rope diameter is designated D/d ratio as described
in Fig. 9-4.5.1-8.Tables 9-4.5.2-1 and 9-4.5.2-2 are based on the D/d ratios indicated below.

@ Represents a contact surface which shall have a diameter of curvature
at least double the diameter of the rope from which the sling is made.

@ Represents a contact surface which shall have a diameter of curvature
at least 8 times the diameter of the rope.

Represents a load in choker hitch and illustrates the rotary force on

U the Toad and/or the slippage of the rope In contact with the load.
Diameter of curvature of load surface shall be at least double the
diameter of the rope.

GENERAL NOTE: Legs 5 deg or less from vertical may be considered vertical. For slings more than 5 deg
vertical, the actual angle shall be used. See para. 9-4.5.2.
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Fig. 9-4.5.1-1 Hitch Types for Synthetic Rope Slings (Cont’d)

FORM OF HITCH
Vertical Choker Basket Hitch
Hitch Hitch (Alternates have identical load ratings)
@ @ Vert. Cross
angle section

2 © © vert. Py

% - % - _g dlyie

< § % ZO % d Horiz.

& =y =y Horiz. \angle

w angle —
: Q EEEY
> load
3
7}
[T
o
a
=
¥

3] [}

@ o o)

2 33 58

e Z3 Z3

w Q Q

@© @©

GENERAL NOTE: Legs 5 degor less from vertical may be considered vertical. Slings with horizontal angles
less than 30 deg should-netbe used. See paras. 9-4.5.2 and 9-4.5.3.
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Fig. 9-4.5.1-2 Angle of Loading

Vertical

Fig. 9-4.5.1-3 D/d Ratio

GENERAL NOTE: When D is 8 times the component rope diameter
(d), the D/d is expressed as 8/1.
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Fig. 9-4.5.4-1 Angle of Choke

the sling shall be identified with a rated load consistent
with the lowest load rating of any of the components.

SECTION 9-4.6: PROOF TEST REQUIREMENTS

the sling

specified

| 9-4.6.1 General
(a) Prior to initial use, all synthetic fiber rope slings
“ incorporating previously used or welded fittings and
(o))
- 3 all repaired slings shall be proof tested by
“é@ 3 manufacturer or a qualified person.
° & Qb"%/ (b) All other new synthetic fiber rope-slings and fit-
0%0 \\q’// tings are not required to be proof tested] unles
e by the purchaser.
’
80 deg e 9-4.6.2 Proof Load Requirements
(a) For single- or multiple-leg slings andl endless
N slings, each leg shall béproof loaded to a mihimum of
30de9 2 times the single-leg vertical hitch rated loadl.
Z W Load 1 (b) The proof 16ad for fittings attached to single legs
PN B ﬁ shall be a minimum of 2 times the single-leg vertical
R4 hitch rated dodad.
< ’ (c) Masterlinks for two-leg bridle slings shall be proof

Angle |of Choke, deg Rated Capacity, % [Note (1)]

Dver 120 100
90-120 87
60-89 74
30-59 62
0-29 49

NOTE:
(1) Pdrcent of sling rated capacity in a choker hitch,

9-4.5.4

Tables 9-4.5.2-1 and 9-4.52-2 -show rated loads for
choker hitches for specific grades of synthetic fiber rope,
provided that the angle‘of) choke is 120 deg or greater
(see Fig. 9-4.5.4-1).

9-4.5.5

Rafed loadsdor angles of choke less than 120 deg shall
be d¢termined by using the values in Fig. 9-4.5.4-1, the
sling|manufacturer, or a qualified person.

loaded te a minimum of 4 times the single-ldg vertical
hitchttated load.

(d) Master links for three-leg bridle slingf
proof loaded to a minimum of 6 times the
vertical hitch rated load.

(e) Master links for four-leg bridle slings shall be proof
loaded to a minimum of 8 times the single-ldg vertical
hitch rated load.

shall be
single-leg

SECTION 9-4.7: SLING IDENTIFICATION

9-4.7.1 ldentification Requirements

Each sling shall be marked to show

(a) name or trademark of manufacturer

(b) manufacturer’s code or stock number

(c) rated load for at least one hitch type and|the angle
upon which it is based

(d) type of fiber material

(e) number of legs, if more than one

9-4.7.2 Initial Sling Identification
Sling identification shall be done by

he sling

9-4.5.6

Other synthetic rope materials and configurations not
covered by this Chapter shall be rated in accordance
with the recommendation of the sling manufacturer or
a qualified person, and shall conform to all other provi-
sions of this Chapter.

9-4.5.7

When components of the sling have a lower rated
load than the synthetic rope with which it is being used,
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manufacturer.

9-4.7.3 Maintenance of Sling Identification

Sling identification should be maintained by the user
so as to be legible during the life of the sling.
9-4.7.4 Replacement of Sling Identification

Replacement of the sling identification shall be consid-
ered a repair as specified in paras. 9-4.9.5(a) and (b).
Additional proof testing is not required.

Not for Resale
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SECTION 9-4.8: EFFECTS OF ENVIRONMENT
9-4.8.1 Temperature

(a) Polyester and nylon rope slings shall not be used
in contact with objects or at temperatures in excess of
194°F (90°C) or at temperatures below —40°F (-40°C).

(b) Some synthetic yarns do not retain their published
breaking strength during long-term exposure above
140°F (60°C). The rope sling manufacturer should be
consulte

(b) Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed 1 yr. The frequency of periodic
inspections should be based on

(1) frequency of sling use

(2) severity of service conditions

(3) nature of lifts being made

(4) experience gained on the service life of slings
used in similar circumstances

(c) Guidelines for the time intervals are

for the effects of ]nng_{-ovm heat ovpncnvo

9-4.8.2 Chemically Active Environments

The strpngth of synthetic rope slings can be degraded
by chemifally active environments. This includes expo-
sure to chemicals in the form of solids, liquids, gases,
vapors, or fumes. The sling manufacturer or qualified
person should be consulted before slings are used in
chemically active environments.

9-4.8.3 $unlight and Ultraviolet Light

The strength of synthetic rope slings is degraded by
exposurelto sunlight or ultraviolet light. The sling manu-
facturer pr qualified person should be consulted for
additiongl retirement or inspection requirements. For
additiongl degradation information, see CI 2001-04.

SECTION| 9-4.9: INSPECTION, REMOVAL, AND

REPAIR
9-4.9.1 Initial Inspection

Prior tp use, all new, altered, modified, or repaired
slings shdll be inspected by a designated person to verify
compliapce with the applicable provisions of this
Chapter.

9-4.9.2 frequent Inspection

(a) Avjisual inspection for damage'shall be performed
by the user or other designated person each day or shift
the sling [is used.

(b) Conditions such as those'listed in para. 9-4.9.4 or
any other condition that)may result in a hazard shall
cause thesling to be removed from service. Slings shall
not be refurned to,service until approved by a qualified
person.

(c) Wrjttertrecords are not required for frequent
inspectiohs\

(1) normal service — yearly
(2) severe service — monthly to quarterly
(3) special service — as recommended by a
fied person
(d) Documentation that the mogst recent perfodic
inspection was performed shall be-maintained.
(e) Inspection records of irfdividual slings are not
required.

quali-

9-4.9.4 Removal Criteria

A synthetic rope sling shall be removed from s¢rvice
if conditions suehas the following are present:
(a) missing)of illegible sling identification
Section 9-4:7)
(b) cuts;-gouges, areas of extensive fiber bregkage
along.the length, and abraded areas on the rope
(c)»damage that is estimated to have reduced the pffec-
tive diameter of the rope by more than 10%
(d) uniform fiber breakage along the major part of
the length of the rope in the sling such that the ¢ntire
rope appears covered with fuzz or whiskers
(e) inside the rope, fiber breakage, fused or mjelted
fiber (observed by prying or twisting to open the
strands) involving damage estimated at 10% of thq fiber
in any strand or the rope as a whole
(f) discoloration, brittle fibers, and hard or stiff|areas
that may indicate chemical damage, ultraviolet damnage,
or heat damage
(¢) dirt and grit in the interior of the rope strycture
that is deemed excessive
(h) foreign matter that has permeated the rop¢ and
makes it difficult to handle and may attract and hold grit
(i) kinks or distortion in the rope structure, pafticu-
larly if caused by forcibly pulling on loops (known as
hockles)

{j“ W\D]+Dr‘], ]ﬁavr], orcharred areas- that affect mor

(see

than

9-4.9.3 Periodic Inspection

(1) A complete inspection for damage to the sling
shall be periodically performed by a designated person.
Each sling and component shall be examined individu-
ally, taking care to expose and examine all surfaces.
Inspection shall be conducted on the entire length
including splices, end attachments, and fittings. The
sling shall be examined for conditions such as those
listed in para. 9-4.9.4 and a determination made as to
whether they constitute a hazard.
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10% of the diameter of the rope or affect several adjacent
strands along the length that affect more than 10% of
strand diameters

(k) poor condition of thimbles or other components
manifested by corrosion, cracks, distortion, sharp edges,
or localized wear

(I) for hooks, removal criteria as stated in
ASME B30.10

(m) for rigging hardware, removal criteria as stated
in ASME B30.26
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(n) other visible damage that causes doubt as to the
strength of the sling

9-4.9.5 Repair

(a) Slings shall be repaired only by the sling manufac-
turer or a qualified person.

(b) A repaired sling shall be marked to identify the
repairing agency per Section 9-4.7.

(c) Components used for sling repair shall comply

(c) Personnel shall not stand or pass under a sus-
pended load.

(d) Personnel shall not ride the sling.

(e) Synthetic rope slings shall not be used as bridles
on suspended personnel platforms.

9-4.10.3 Effects of Environment

(a) Slings should be stored in an area where they will

with [fhe provisions of this Chapter.

(d)] The ropes that make up the sling shall not be
respliced or knotted to effect repairs.

(e)] All repairs shall comply with the proof test
requirements of Section 9-4.6.

(f)|Modifications, alterations, or repairs to end attach-
ment or fittings shall be approved by the sling manufac-
turer] fitting or component manufacturer, or a qualified
persqgn and shall conform to all other provisions of the
Chayjter.

(g)| Repair of hooks (ASME B30.10), rigging hardware
(ASME B30.26), below-the-hook lifting devices
(ASME B30.20), or other special devices shall comply
with |the repair instructions in the applicable volumes.

SECT|ION 9-4.10: OPERATING PRACTICES
9-4.10.1 Sling Selection

(a)| Slings that appear to be damaged shall not be
used| unless inspected and accepted as usable under
Sectipn 9-4.9.

(b)] Slings having suitable characteristics forthe type
oflogd, hitch, and environment shall be seleeted in accor-
dancg with the requirements of Sections 9-45 and 9-4.8.

(c)] The rated load of the sling shall'\not be exceeded.

(d)| For multiple-leg slings used fith nonsymmetrical
loadq, an analysis by a qualified, person should be per-
formpd to prevent overloadingof any leg.

(e)]Multiple-leg slings shall be selected according to
Tablds 9-4.5.2-1 and 9-4:5.2-2 when used at the specific
anglds given in the table! Operation at other angles shall
be linited to ratedloads of the next lower angle given
in the table orealculated by a qualified person.

(f)| When«Dd ratios (see Fig. 9-4.5.1-3) smaller than
thosq citedin Fig. 9-4.5.1-1 are necessary, the rated load
of the sling shall be decreased. Consult the sling manu-

not be subjected to mechanical, chemical, or_{ltraviolet
damage or extreme temperatures (see Sectiot] 9-4.8).
(b) When used at or in contact with extreme|tempera-
tures, the guidance provided in Section 9-4.8 shall be
followed.
(c) Do not store nylon ropesiin/areas where|they may
become impregnated with/rust.
(d) Slings exposed toswsalt water should be thoroughly
rinsed with fresh watef)to prevent mechanicdl damage
from salt crystalsgvien the rope dries.

9-4.10.4 Rigging Practices

(a) Slings shall be shortened or adjusted only by
methods approved by the sling manufacturer ¢r a quali-
fied person.

(b) Slings shall not be shortened or lengthened by
knotting or twisting.

(c) The sling shall be hitched in a manner
control of the load.

(d) Slings in contact with edges, corners, prptrusions,
or abrasive surfaces shall be protected with 3 material
of sufficient strength, thickness, and construction to pre-
vent damage.

(e) Shock loading should be avoided.

(f) Loads should not be rested on the sling.

(g) Slings should not be pulled from under a load
when the load is resting on the sling.

(h) Twisting and kinking shall be avoided.

broviding

(i) During lifting, with or without load, personnel
shall be alert for possible snagging.

(j) When using multiple basket or choker hitches, the
load should be rigged to prevent the sling from slipping
or sliding along the load.

(k) When using a basket hitch, the legs off the sling

factureror= L:luahﬁcd PpersorT

(g) The component shall be of the proper shape and
size to ensure that it is properly seated in the hook or
lifting device.

9-4.10.2 Cautions to Personnel

(a) All portions of the human body shall be kept from
between the sling and the load, and from between the
sling and the crane hook or hoist hook.

(b) Personnel should never stand in line with or next
to the leg(s) of a sling that is under tension.
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should contain or support the load from the sides, above
the center of gravity, so that the load remains under
control.

(I) Slings should not be dragged on the floor or over
an abrasive surface.

(m) In a choker hitch, the choke point should only be
on the sling body, not on a splice or fitting.

(n) In a choker hitch, an angle of choke less than
120 deg should not be used without reducing the rated
load (see para. 9-4.5.5).

Not for Resale
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(0) Slings should not be constricted, bunched, or
pinched by the load, hook, or any fitting.

(p) The load applied to the hook should be centered
in the base (bowl) of the hook to prevent point loading on
the hook, unless the hook is designed for point loading.

(9) An object in the eye of a sling should not be wider
than one-third the length of the eye.

(r) Sling and load shall not be allowed to rotate when
hand-tucked slings are used in a single-leg vertical lift

applicatfon. Care shall be taken fo minimize sling
rotation.

42
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Chapter 9-5
Synthetic Webbing Slings: Selection, Use, and Maintenance

SECTION 9-5.0: SCOPE

These slings shall comply with all other requirements

Chapter 9-5 includes provisions that apply to syn-
theti¢ webbing slings (see Figs. 9-5.0-1 and 9-5.0-2).

SECT|ION 9-5.1:

Synthetic webbing sling users shall be trained in the
selection, inspection, cautions to personnel, effects of
the gnvironment, and rigging practices as covered by
this Chapter.

TRAINING

SECTION 9-5.2: MATERIALS AND COMPONENTS

9-5.2.1 Webbing

Thie synthetic webbing shall be manufactured and
tested in accordance with WSTDA-WB-1.

9-5.2.2 Thread

The thread used in the fabrication of synthetic welb-
bing [slings shall be manufactured and tested in accor-
dance with WSTDA-TH-1.

9-5.2.3 Coatings

Firlishes and coatings shall be compatible with the
othel] components and not impair-the performance of
the sling.

9-5.2.4 Components

(a)| Fittings shall be nfanjufactured to ensure that the
rated load shall be atileast the same as the synthetic
weblling sling.

(b)| Fittings shall”have sufficient strength to sustain
twicq the ratéd Joad of the sling without visible perma-
nent |[deformation.

(c)] Allstrfaces of fittings shall be cleanly finished

and hm‘p pr‘]gpa removed

of this Chapter.

SECTION 9-5.3: FABRICATION AND

CONFIGURATIONS
9-5.3.1 Fabrication

(a) Stitching shall be the’method for fabricgting syn-
thetic webbing slings.

(b) The thread shall'be the same yarn type a$ the sling
webbing.

(c) The diameter'and width of the bearing
the fitting cané@ffect the strength of the sling.
manufactarer’s recommendation should be
when fittings are used with the sling.

surface of
The sling
followed

9-5.3.2 Configurations

(a) Single-leg slings and two-leg, three-leg, [and four-
leg bridle slings used in vertical, choker, and basket
hitches are covered by this Chapter.

(b) One-ply, two-ply, and four-ply slings are covered
by this Chapter.

(c) Other configurations may be used. Wherj used, the
sling manufacturer or a qualified person shall provide
specific data. These slings shall comply witH all other
requirements of this Chapter.

SECTION 9-5.4: DESIGN FACTOR

The design factor for synthetic webbing slings shall
be a minimum of 5.

SECTION 9-5.5: RATED LOAD

The term rated capacity is commonly used t
rated load.

describe

9-5.5.1

(d) Hooks, when employed, shall meet the require-
ments of ASME B30.10.

(e) Rigging hardware, when employed, shall meet the
requirements of ASME B30.26.

9-5.2.5 Other Materials

Synthetic webbings or components other than those
listed in paras. 9-5.2.1 and 9-5.2.4 may be employed.
When such materials are employed, the sling manufac-
turer or a qualified person shall provide specific data.
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These rated loads are based on the following factors:
(a) material strength(s)
(b) design factor
(c) type of hitch
(d) angle of loading (see Fig. 9-5.5.1-1)
(e) diameter of curvature over which the sling is used
(f) fabrication efficiency
NOTE: Rated loads for basket hitches and bridle slings are based

on symmetrical loading. See para. 9-5.10.1(d) for nonsymmetrical
loading.
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Fig. 9-5.0-1 Synthetic Webbing Slings

Juy

Sling made with a triangle fitting on one end and a
slotted triangle choker fitting on the other end. It can

Type |

be used[in a vertical, basket, or choker nitch.
=>
2
=3

Sling made with a triangle fitting on both ends. It can be

used in p vertical or basket hitch only.

Sling mhde with a flat loop eye on each end with loop eye
opening on same plane as sling body. This type of sling is
sometimes called a flat eye-and-eye, eye-and-eye, or
double-g¢ye sling.

— =

Sling made with both loop eyes formed as in Type Ill,
except that the loop eyes are turned to form a loop eye
which if at a right angle to the plane of the sling body.
This typg of sling is commonly referred to as a
twisted-geye sling.

Type ll

)

Type lll

luy

Type IV

nnn
U]

Endless|sling, sometimes referced to as a grommet. It is
a continuous loop formeeybyjoining the ends of the
webbing together.

Type V

-

i

finn
i
i
iili}

Fig. 9-5.0-2

Load-
bearing Loop
splice lend

Synthetic Webbing Sling Nomenclature

bye
th

I Body I
Length
i Body i

Return-eyetreversed-eye/stingis formed by using
multiple widths of webbing held edge-to-edge. A wear
pad is attached on one or both sides of the sling body
and on one or both sides of the loop eyes to form a loop
eye at each end which is at a right angle to the plane of
the sling body.

Type VI
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Fig. 9-5.5.1-1 Angle of Loading
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(10) Table 9-5.5.2-1 Rated Load for One-Ply, Class 5 Synthetic Webbing Slings
Types |, 11, 1l, and IV Two-Leg or Single Basket
Single-Leg Horizontal Angle Type V
Vertical Choker Vertical Basket Vertical 60 deg 45 deg 30 deg Endless Vertical
it b I 5) U I I /\ N Ty U
Width, in.
1 1,100 880 2,200 2,200 1,900 1,600 1,100 2,200
1Y, T,600 T,280 3,200 3,200 7,800 7,300 T,600 3,290
13/4 1,900 1,520 3,800 3,800 3,300 2,700 1,900 3,300
2 2,200 1,760 4,400 4,400 3,800 3,100 2,200 4,400
3 3,300 2,640 6,600 6,600 5,700 4,700 3,300 6,600
4 4,400 3,520 8,800 8,800 7,600 6,200 4,400 8,800
5 5,500 4,400 11,000 11,000 9,500 7,800 5,500 11,0Q0
6 6,600 5,280 13,200 13,200 11,400 9,300 6,600 13,2Q0
GENERAL NPTES:
(@) Rated lpads cited in this Chapter are based on pin diameters shown in WSTDA-WS-I. Pin diameters_smaller than these may redude the
rated ldad of the sling.
(b) The ratgd loads are based on stuffer weave construction webbing with a minimum certified tefisjle strength of 6,800 Ib/in. of width of
the webpbing.
() Rated lpads for Types Ill and IV slings apply to both tapered and nontapered eye constructions. Rated loads for Type V slings are
based ¢n nontapered webbing.
(d) For Typg VI slings, consult the manufacturer for rated loads.
(e) For choker hitch, the angle of choke shall be 120 deg or greater (see para. 9-5.5.4).
9-5.5.2 a qualified person, and shall conform to all other provi-

Tables $-5.5.2-1 through 9-5.5.2-5 show rated loads:for ~ S'OMS of this Chapter.
single-leg vertical, choker, and basket hitches, and two- 9-5.5.7
leg bridlg slings. For angles other than those shown in .

5 e & ' When components of the sling have a lower frated
these tables, use the rated load for the nextilower angle, . . . R .
or a quallfied person shall calculate thesated load load than the synthetic webbing with which it is peing

qHat P ' used, the sling shall be identified with a rated|load
(100 9-5.5.3 consistent with the lowest load rating of any qf the
. . components.

Horizoptal sling angles less than 30 deg shall not be P
used excgpt as recommended\by the sling manufacturer
or a qualfied person (see Fig. 9-5.5.1-1). SECTION 9-5.6: PROOF TEST REQUIREMENTS
9-5.5.4 9-5.6.1 General

10 =J.0. . C . . . .
(10) (a) Prior to initial use, all synthetic webbing $lings

Tables 9-5.5.2-1 through 9-5.5.2-5 show ratgd loads .for incorporating previously used or welded fitting$ and

choker hitches for specific types of synthetic webbing 4] repaired slings shall be proof tested by the|sling

slings, pjovided that the angle of choke is 120 deg or

manufacturer or a qualified person.

greater (

I Qo o 4 1)
T 115. oI I

9-5.5.5

Rated loads for angles of choke less than 120 deg shall
be determined by using the values in Fig. 9-5.5.4-1, the
sling manufacturer, or a qualified person.

9-5.5.6

Other synthetic webbing materials and configurations
not covered by this Chapter shall be rated in accordance
with the recommendation of the sling manufacturer or

46

() Al other new synthetic webbing slings and fit-
tings are not required to be proof tested unless specified
by the purchaser.

9-5.6.2 Proof Load Requirements

(a) For single- or multiple-leg slings and endless
slings, each leg shall be proof loaded to 2 times the
single-leg vertical hitch rated load.

(b) The proof load for fittings attached to single legs
shall be a minimum of 2 times the single-leg vertical
hitch rated load.
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Table 9-5.5.2-2 Rated Load for Two-Ply, Class 5 Synthetic Webbing Slings (10)
Types I, 11, 1ll, and IV Two-Leg or Single Basket
Single-Leg Horizontal Angle Type V
Vertical Choker Vertical Basket Vertical 60 deg 45 deg 30 deg Endless Vertical
Hitch Type I 5} U I I /\ i T/O\T U
Width, in.
1 2,200 1,760 4,400 4,400 3,800 3,100 2,200 4,400
1% 3,300 7,640 6,600 6,600 5,700 74,700 3,300 6,600
13 , 3,800 3,040 7,600 7,600 6,600 5,400 3,800 7,600
2 4,400 3,520 8,800 8,800 7,600 6,200 4,400 8,800
3 6,600 5,280 13,200 13,200 11,400 9,300 6,600 13,200
4 8,200 6,560 16,400 16,400 14,200 11,600 8,200 16,400
5 10,200 8,160 20,400 20,400 17,700 14,400 10,200 20,400
6 12,300 9,840 24,600 24,600 21,300 17,400 12,300 P4,600
GENERAL NOTES:
. (@) Rdted loads cited in this Chapter are based on pin diameters shown in WSTDA-WS-I. Pin diameters smaller than these may feduce the
rated load of the sling.
~(b) THe rated loads are based on stuffer weave construction webbing with a minimum certifiéd tensile strength of 6,800 lb/in. ¢f width of
: the webbing.
. (¢) Rdted loads for Types Ill and IV slings apply to both tapered and nontapered eye.Gonstructions. Rated loads for Type V slings are
: dsed on nontapered webbing.
¢ (d) Fgr Type VI slings, consult the manufacturer for rated loads.
(e) Fgr choker hitch, the angle of choke shall be 120 deg or greater (see para:\95.5.4).
Table 9-5.5.2-3 Rated Load for One-Ply, Class 7 Synthetic Webbing Slings (10)

Types I, 11, 11I, and IV Two-Leg or Single-Basket
Single-Leg Horizontal Angle _ [Type V
Vertical Choker Vertical(Basket Vertical 60 deg 45 deg 30 deg Endless Vertical
wiai] I CB U I I /\ TAT o U
Width), in.

1 1,600 1,280 3,200 3,200 2,800 2,300 1,600 3,200
1% 2,300 1840 4,600 4,600 4,000 3,300 2,300 4,600
134, 2,700 2,160 5,400 5,400 4,700 3,800 2,700 5,400
2 3,100 2,480 6,200 6,200 5,400 4,400 3,100 6,200
3 4,700 3,760 9,400 9,400 8,100 6,600 4,700 9,400
4 6,200 4,960 12,400 12,400 10,700 8,800 6,200 12,400
5 7,800 6,240 15,600 15,600 13,500 11,000 7,800 15,600
6 9,300 7,440 18,600 18,600 16,100 13,200 9,300 18,600
8 11,800 9,440 23,600 23,600 20,400 16,700 11,800 23,600
1( 14,700 11,760 29,400 29,400 25,500 20,800 14,700 29,400
12 17,600 14,080 35,200 35,200 30,500 24,900 17,600 35,200

GENERAL NOTES:
(@) Rated loads cited in this Chapter are based on pin diameters shown in WSTDA-WS-I. Pin diameters smaller than these may reduce the
rated load of the sling.
(b) The rated loads are based on stuffer weave construction webbing with a minimum certified tensile strength of 9,800 Ib/in. of width of
the webbing.
(c) Rated loads for Types Ill and IV slings apply to both tapered and nontapered eye constructions. Rated loads for Type V slings are
based on nontapered webbing.

(d) Fo
(e) Fo
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(10) Table 9-5.5.2-4 Rated Load for Two-Ply, Class 7 Synthetic Webbing Slings
Types I, 11, 1ll, and IV Two-Leg or Single-Basket
Single-Leg Horizontal Angle Type V
Vertical Choker Vertical Basket Vertical 60 deg 45 deg 30 deg Endless Vertical
Hitch Type I 8} U I I /\ i T/“\T U
Width, in.
1 3,100 2,480 6,200 6,200 5,400 4,400 3,100 6,200
1Y% 7,700 3,760 9,400 9,400 8,100 6,600 7,700 9,400
13/4 5,400 4,320 10,800 10,800 9,400 7,600 5,400 10,800
2 6,200 4,960 12,400 12,400 10,700 8,800 6,200 12,400
3 8,800 7,040 17,600 17,600 15,200 12,400 8,800 17,600
4 11,000 8,800 22,000 22,000 19,100 15,600 11,000 22,000
5 13,700 10,960 27,400 27,400 23,700 19,400 13,700 27,400
6 16,500 13,200 33,000 33,000 28,600 23,000 16,500 33,000
8 22,700 18,160 45,400 45,400 39,300 32,100 22,700 45,400
10 28,400 22,720 56,800 56,800 49,200 40,200 28,400 56,800
12 34,100 27,280 68,200 68,200 59,100 48,200 34,100 68,200

GENERAL NPTES:

(@) Rated lpads cited in this Chapter are based on pin diameters shown in WSTDA-WS-I. Pin_didmeters smaller than these may redude the
rated ldad of the sling.

(b) The rat¢d loads are based on stuffer weave construction webbing with a minimum.ceHified tensile strength of 9,800 lb/in. of width of
the welpbing.

() Rated lpads for Types Ill and IV slings apply to both tapered and nontapered eye.Constructions. Rated loads for Type V slings are
based ¢n nontapered webbing.

(d) For Typg VI slings, consult the manufacturer for rated loads.

(e) For choker hitch, the angle of choke shall be 120 deg or greater (see pata. 9-5.5.4).

(10 Table 9-5.5.2-5 Rated Load fof Four-Ply, Class 7 Synthetic Webbing Slings
Types |, 11, 1ll, and IV

Two-Leg or Single Basket

Single-Leg
Vertical Horizontal Angle
Vertical Choker Basket Vertical 60 deg 45 deg 30 deg
it I . U I O & ™
Width, in. C
1 5,500 4,400 11,000 11,000 9,500 7,800 3,500
2 11,000 8,800 22,000 22,000 19,100 15,600 11,000
3 16,400 13,120 32,800 32,800 28,400 23,200 164,400
4 20;400 16,320 40,800 40,800 35,300 28,800 20,400
5 25,500 20,400 51,000 51,000 44,200 36,100 24,500
6 30,600 24,480 61,200 61,200 53,000 43,300 33,600

GENERAL NOTES:

(@) Rated loads cited in this Chapter are based on pin diameters shown in WSTDA-WS-I. Pin diameters smaller than these may reduce the
rated load of the sling.

(b) The rated loads are based on stuffer weave construction webbing with a minimum certified tensile strength of 9,800 lb/in. of width of
the webbing.

() Rated loads for Types Ill and IV slings apply to both tapered and nontapered eye constructions. Rated loads for Type V slings are
based on nontapered webbing.

(d) For Types VI and V slings, consult the manufacturer for rated loads.

(e) For choker hitch, the angle of choke shall be 120 deg greater (see para. 9-5.5.4).
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