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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 accredlted by the Amerlcan National Standards Institute (ANSI) Thls Standard had
its begt ef\merican
Socigty ofMechanlcal Englneers (ASME) Commlttee onthe Protectlon ofIndustrlal Workers was presented atthe annual
meefing of ASME.

M¢etings and discussions regarding safety on cranes, derricks, and hoists were held from 1920 t0.1925 invglving the
ASME Safety Code Correlating Committee, the Association of Iron and Steel Electrical Engineers, the American Y\Ilseum of

Safefy, the American Engineering Standards Committee (AESC) [later changed to American Standards Associatipn (ASA),
thenjto the United States of America Standards Institute (USASI), and finally to ANSI], Departmentof Labor — State of New
Jersqy, Department of Labor and Industry — State of Pennsylvania, and the Locomotive Crane Manufacturers Asfociation.
On]Jyne 11,1925, the AESC approved the ASME Safety Code Correlating Committee’s recomrmendation and authgrized the
proj¢ct with the U.S. Department of 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 Commijttee. The
call for organization of this Sectional Committee was sent out October 2, 1926,"and the Committee was orggdnized on
Novgmber 4, 1926, with 57 members representing 29 national organizatiens.

Cgmmencing June 1, 1927, and using the eight-page Code published by ASME in 1916 as a basis, the Pectional
ittee developed the “Safety Code for Cranes, Derricks, and Hoists.” The early drafts of this safety code|included
requjrements for jacks, but due to inputs and comments on those drafts; the Sectional Committee decided in 1938 to make
equirements for jacks a separate code. In January 1943, ASA B30.2-1943 was published addressing a multitude of
equipment types, and in August 1943, ASA B30.1-1943 wag{published addressing only jacks. Both documgnts were
reaffirmed in 1952 and widely accepted as safety standards.

Dye to changes in design, advancement in techniques, and general interest of labor and industry in safety, the|Sectional
Compnittee, under the joint sponsorship of ASME and the.Bureau of Yards and Docks (now the Naval Facilities Engineering
Command), was reorganized on January 31, 19625 with 39 members representing 27 national organizations.| The new
Comnittee changed the format of ASA B30.2-1943 so that the multitude of equipment types it addressed|could be
publjshed in separate volumes that could completely cover the construction, installation, inspection, testing, mainte-
nande, and operation of each type of equipment that was included in the scope of ASA B30.2. This format changg resulted
in B30.3,B30.5,B30.6,B30.11, and B30'16 being initially published as “Revisions” of B30.2, with the remainder ¢f the B30
volumes being published as totallyiew volumes. ASA changed its name to USASI in 1966 and to ANSI in 19649, which
resulted in B30 volumes from 1943 t0 1968 being designated as ASA B30, USAS B30, or ANSI B30, depending on their date
of publication. In 1982, the Committee was reorganized as an Accredited Organization Committee operatihg under
procedures developed by ASME and accredited by ANSI.

THis Standard presentS.a/coordinated set of rules that may serve as a guide to government and other regulatojry bodies
and municipal authorities responsible for the guarding and inspection of the equipment falling within its s¢ope. The
suggpstions leading\to accident prevention are given both as mandatory and advisory provisions; compliance with both
type$ may be required by employers of their employees. In case of practical difficulties, new developments,|or unne-
cessqry hardship, the administrative or regulatory authority may grant variances from the literal requirements pr permit
the yse of.8ther devices or methods, but only when it is clearly evident that an equivalent degree of protection is thereby
secufed. To secure uniform appllcatlon and 1nterpretatlon of this Standard, administrative or regulatory authc rities are
urged-te a h (0 mmittee —in-accordance—w h-th mat-described-on-the-Correspvondence | the B30
Commlttee page, before renderlng dec151ons on dlsputed p01nts

Safety codes and standards are intended to enhance public safety. Revisions result from committee consideration of
factors such as technological advances, new data, and changing environmental and industry needs. Revisions do notimply
that previous editions were inadequate.

The first edition of ASME B30.30, which was approved by the B30 Committee and ASME, was approved by ANSI and
designated an American National Standard on January 29, 2019.

This edition adds new provisions for a qualified person to reflect current industry practice, adds definitions to support
new diameter reduction criteria and clarifies and updates some definitions, revises the rope certificate, revises
Table 30-1.4.7-1, and adds a table for reduction in diameter indicating rope removal, as well as other updates.
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This Volume of the Standard, which was approved by the B30 Standards Committee and by ASME, was approved by ANSI
and designated as an American National Standard on October 18, 2023.
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CORRESPONDENCE WITH THE B30 COMMITTEE

General. ASME codes and standards are developed and maintained by committees with the intent to represent the
consensus of concerned interests. Users of ASME codes and standards may correspond with the committees to propose

revigio O dSts, [eporterracd, o Equc ETpretdatio OITCSpOoIae E 10 Odarad OUlt O€ ST q

secr¢tary noted on the committee’s web page, accessible at https://go.asme.org/B30committee.

p the staff

orporate
the Stan-

Injaddition, the committee may post errata on the committee web page. Errata become effective on the dafe posted.

Userp can register on the committee web page to receive e-mail notifications of posted étrata.

THis Standard is always open for comment, and the committee welcomes proposalséfor revisions. Such proposals

should be as specific as possible, citing the paragraph number, the proposed wording,and a detailed descript
reaspns for the proposal, including any pertinent background information and Supporting documentation.

Cases. The committee does not issue cases for this Standard.

on of the

Interpretations. Upon request, the committee will issue an interpretation of any requirement of this Stafjdard. An

interjpretation can be issued only in response to a request submitted through the online Interpretation Submittz
httpg://go.asme.org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automa
confirming receipt.

AYME does not act as a consultant for specific engineering problems or for the general application or underst]
the Jtandard requirements. If, based on the information submitted, it is the opinion of the committee that thq
should seek assistance, the request will be returned with.the recommendation that such assistance be obtained.
can frack the status of their requests at https://go.asme.org/Interpretations.

ittee or subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, pr
devige, or activity.

Interpretations are published in the ASME Interpretations Database at https://go.asme.org/Interpretations a|
issuqd.

C]f]Immittee Meetings. The B30 Standards Committee regularly holds meetings that are open to the publid
wishling to attend any meeting should contact the secretary of the committee. Information on future committee
can be found on the committee web page at https://go.asme.org/B30committee.
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B30 STANDARD INTRODUCTION

SECTION I: SCOPE B30.21 Lever Hoists
The ASME B30 Standard contains provisions that apply B30.22 Articulating Boom Cranes
to the cdnstruction, installation, operation, inspection, B30.23  Personnel Lifting Systems
testing, [maintenance, and use of cranes and other B30.24 Container Cranes
lifting arjd material-movement-related equipment. For B30.25 Scrap and Material Handlers
the convinience of the reader, the Standard has been B3026 Riceing Hardware
divided into separate volumes. Each volume has been ) &8 .g
written ynder the direction of the ASME B30 Standards B30.27  Material Placement Systems
Committee and has successfully completed a consensus B30.28 Balance Lifting Units
approval[process under the general auspices of the Amer- B30.29  Self-Erecting TowetGranes
ican Natipnal Standards Institute (ANSI). B3030 Ropes
As of the date of issuance of this Volume, the B30 Stan- ) P
dard conjprises the following volumes: B30.31 Self-Propelled,'Towed, or Remote-Controfled
B301 k. Industrial Rollers. Air C 4 Hydraulic'Platform Transporters®
. 3 t 3 ters, .
J acHs dr;lu;liz gjntr?esers irLasters, an B30.32 Unmadnned Aircraft Systems (UAS) Used in
y ) Inspection, Testing, Maintenance, and Ifoad-
B30.2 Overhead and Gantry Cranes (Top Running Handling Operations
Bridge, Single or Multiple Girder, Top
Running Trolley Hoist)
B30.3 Tower Cranes SECTION II: SCOPE EXCLUSIONS
B30.4 Portal and Pedestal Cranes Any exclusion of, or limitations applicable to, the equip-
B30.5 Mobile and Locomotive Cranes ment, requirements, recommendations, or operations
B30.6 Derrick contained in this Standard are established in the aff¢cted
) Crricks volume’s scope.
B30.7 Winches
B30.8 | Floating Cranes and Floating Derricks SECTION IIl: PURPOSE
B30.9 Slings The B30 Standard is intended to
B30.10 | Hooks (a) prevent or minimize injury to workers, and ofher-
B30.11 | Monorails and Underhung €ranes (withdrawn wise prov.id.e for the protecFion of life, limb, and property
2018 — requirementsfound inlatestrevision DY prescribing safety requirements
of B30.17) (b) provide direction to manufacturers, owners,
B3012 | Handline Loads‘Sushended From Rotorcraft employers, users, and others concerned with, or regpon-
) 8 _ p ' sible for, its application
B30.13 Storage/.Retrlevall (S/R) Machines and (c) guide governments and other regulatory bodies in
Associated Equipment the development, promulgation, and enforcemepnt of
B30.14 | Side Beom Tractors appropriate safety directives
B30.15 Mobile.Hydraulic Cran(?s (withdraV\./n. 1982 — SECTION IV: USE BY REGULATORY AGENCIES
requirements found in latest revision of
B30.5) These volumes may be adopted in whole or in part for
B30.16 Overhead Underhung and Stationary Hoists governmental or regulatory use. If adopted for govern-
B30.17 Cranesand Monorails (With Underhung Trolley mental use, the references to other national codes and
or Bridge) standards in the specific volumes may be changed to
. . refer to the corresponding regulations of the govern-
B30.18 Stacker Cranes (Top or Under Running Bridge, mental authorities.
Multiple Girder With Top or Under Running
Trolley Hoist)
B30.19 Cableways
B30.20 Below-the-Hook Lifting Devices L This volume is currently in the development process.


https://asmenormdoc.com/api2/?name=ASME B30.30 2023.pdf

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.
The effective date of any Volume of the B30 Standard that
adopts and references this Volume shall be in accordance
with the effective-date provisions of that Volume.

(b) Existing Installations. Equipment manufactured
and facilities constructed prior to the effective date of
this j
the i
quir

spection, testing, maintenance, and operation re-
ments of this Standard after the effective date.

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

SECTION VI: REQUIREMENTS AND RECOMMENDATIONS

Rgquirements of this Standard are characterized by use
of the word shall. Recommendations of this Standard are
characterized by the word should.

SECTION VII: USE OF MEASUREMENT UNITS

THis Standard contains SI (metric) units as well as U.$;
Custpmary units. The values stated in U.S. Customary units
are tp be regarded as the standard. The SI units areadirect
(soft) conversion from the U.S. Customary units.

SECTION VIIi: ADDITIONAL GUIDANCE

THe equipment covered by the B3Q.Standard is subject
to hagzards that cannotbe abated bymechanical means, but
only|by the exercise of intelligénde, care, and common

sense. It is therefore essential to have personnel involved
in the use and operation of equipment who are competent,
careful, physically and mentally qualified, and trained in
the proper operation of the equipment and the handling of
loads. Serious hazards include, but are not limited to,
improper or inadequate maintenance, overloading, drop-
ping or slipping of the load, obstructing the free passage of
the load, and using equipment for a purpose for which it
was not intended or designed.
€ andards Commiittee Tully realizes the impor-
tance of proper design factors, minimum¢or-mhaximum
dimensions, and other limiting criteria~-of\Wir¢ rope or
chain and their fastenings, sheaves,~sprockets, drums,
and similar equipment covered by’the Standqrd, all of
which are closely connected with safety. Sizes, dtrengths,
and similar criteria are dependent on many (different
factors, often varying with the installation gnd uses.
These factors depend on
(a) the condition 6fthe equipment or matetial
(b) the loads
(c) the accelenation or speed of the ropeg, chains,
sheaves, sproekets, or drums
(d) the-type of attachments
(e) the'number, size, and arrangement of sheaves or
other parts
{f) "environmental conditions causing corfosion or
wear
(g) many variables that must be considered in each in-
dividual case
The requirements and recommendations pr
the volumes must be interpreted accordingly,
ment used in determining their application.

vided in
nd judg-

xi
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SUMMARY OF CHANGES

Followingapprevalby-the ASMEB30-Committec-and-ASME andafterpublicreviewASMEB30-30-2023-was-appreved by
the Amefican National Standards Institute on October 18, 2023.
ASME B30.30-2023 includes the following changes identified by a margin note, (23).
Page Location Change
ix Correspondence With the B30 Added
Committee
X B30 Standard Introduction Updated
1 Section 30-0.1 Revised
Section 30-0.2 (1) Definitions of birdcage, denler, fleet angle, guy, high modylus
polyethylene (HMPE), low-torque (reduced-torque) wire rope,
tenacity, tex, and yarn, revised
(2) Definitions of break-in; crossover point; diameter, measuted,
d,; diameter, nominal, d; diameter, reference, d,.s; flange point;
intermediary;-.nominal rope length; and repetitive pickup pgint
added
2 Figure 30-0.2-1 Second image deleted
3 Figure 30-0.2-3 Locations of d and D added
5 Section 30-0.5 Updated
8 30-1.4.2 Subparagraph (b) added and subsequent subparagraphs
redesignated
9 30-1.4.6 Subparagraph (c) deleted and subsequent subparagraphs
redesignated
9 30-1.5.1 Subparagraph (i) added
10 Table 30-1.4.4-1 Rows B30.2 and B30.19 and General Note (c) revised
12 Table 30-1.4.7-1 Revised
13 30-1.5.5 (1) First paragraph and subpara. (d) revised
(2) Subparagraphs (e) and (i) added and subsequent
subparagraphs redesignated
(3) Note deleted and Notes (1) and (2) added
14 30<1.7.4 (1) Subparagraphs (b)(1), (g), and (k) revised
(2) Subparagraph (b)(8) revised and redesignated as (b)(2) and
subsequent subparagraphs redesignated
(3T Subparagraphs (KJ(1) and (KJ(Z2) added
16 30-1.8.2 Subparagraph (a) and Note following subpara. (a) revised
17 Table 30-1.8.2-1 Added and former Table 30-1.8.2-1 redesignated as Table
30-1.8.2-2
18 Figure 30-1.8.2-1 Added and former Figures 30-1.8.2-1 through 30-1.8.2-9
redesignated as Figures 30-1.8.2-2 through 30-1.8.2.10,
respectively
19 Figure 30-1.8.2-4 In former Figure 30-1.8.2-3, second image deleted

xii


https://asmenormdoc.com/api2/?name=ASME B30.30 2023.pdf

Page Location Change

17 30-1.8.4 (1) Subparagraph (b) revised
(2) Subparagraph (d) added
28 30-2.4.3 Revised
28 30-2.4.4 Former in-text table designated as Table 30-2.4.4-1
28 30-2.4.7 Revised
29 30-2.5.5 (1) First paragraph and subparas. (d) and (h) [formerly (g)]
revised
(2) Subparagraph (e) added and subsequent subparagrpphs
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(3) Note deleted and Notes (1) and (2) added
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Chapter 30-0
Scope, Definitions, Personnel Competence, Translations,
and References

SECTION 30-0.1: SCOPE OF ASME B30.30

Vdlume B30.30 includes provisions that apply to the
consfruction, selection, installation, attachment, testing,
inspgction, maintenance, repair, use, and replacement
of wjire rope, hybrid rope, synthetic fiber rope, and
ropetlifting components used in conjunction with equip-
ment addressed in the volumes of the ASME B30 Standard.
Thede provisions apply to a particular volume when ASME
B30.B0 is referenced and as specified in that volume.

SECTION 30-0.2: DEFINITIONS

aramid fiber: a manufactured, high modulus fiber made
fron} a long-chain synthetic aromatic polyamide in
whidh atleast 85% of the amide linkages join two aromatic
ringg.

birdgage: a rope condition that results in deformatiel
whep the outer strands are displaced away from the
ropelaxis. It is usually the result of shock loading 6r-loca-
lized| twisting in a rope (see Figure 30-0.2-1);

braid: a rope or textile structure formed By intertwining
strards.

double braid: a rope constructed ffom an inner hollow
braifled rope (core) surrounded-by another hollow
braidled rope (cover) (also known as braid-on-braid or
two-n-one braid).

single braid: rope structure consisting of multiple
strarjds that may be intertwined in a plain or twill pattern.
breafe-in: initial pull<down phase inarope’s service life just
afterfinstallation'when initial loading is applied and where
indiyidual components adjust and set in among one
another atioperating conditions.

crosjover-point: in multiple-layer spooling of rope on a

denier: a mass-per-unit-length measure equpl to the
weight in grams of 9000 m of thesmaterial. Dénier is a
value in which the lower numbers tepresent [the finer
sizes and the higher numbers, the coarser sizeg.

design factor: the minimum breaking force of thgrope in a
rope system divided bythe.thaximum static tensfon in the
rope.

diameter, measuted, d,,: actual diameter deriyed from
direct measurement.

diameter, iominal, d: conventional diameter [value by
which a rope is named, designated, or ordered.

diameter, reference, d..;: measured diametefr from a
section of rope that has not been subjected to s|gnificant
bending, wear, or other sources of cross-sectiomal defor-
mation or degradation, taken after break-in.

dogleg, minor: a bend or deformation exhibiting no asso-
ciated strand distortion and that cannot be obseryed while
the rope is under tension.

dogleg, severe: a permanent, localized, irreparable bend or
deformation in a wire rope that restricts th¢ natural
adjustment of the rope’s components during gperation
due to strand distortion. It is caused by improper use
or handling and results in an indeterminatp loss of
strength in the rope (see Figure 30-0.2-4).

fiber core: a wire rope center component congisting of
man-made or natural (vegetable) materials whose
purpose is to support the outer strands of the wire
rope and is notincluded as one of the load-bearing compo-
nents of the wire rope when calculating the inimum
breaking force.

flange point: the point of contact between the roge and the
drum flange where the rope changes layers.

drurnmthosepointsof Tope tomtact where the Tope
crosses the preceding rope layer.

crown break: a wire break located on the outside of the
rope that occurs above the strand-to-strand contact points
with both ends visible (see Figure 30-0.2-2).

D/d ratio: the ratio of the pitch diameter of the sheave
or drum, D, to the nominal rope diameter, d (see Figure
30-0.2-3).

fleet angle: the angle between a rope’s position on a drum
or sheave and a line perpendicular to the axis of the drum
or sheave through the center of the nearest fixed sheave
(see Figure 30-0.2-5).

groove corrugation: a repetitive pattern in the groove of a
sheave or drum caused by wear at the contact point with
each rope strand that may cause rope wear and distortion.
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Figure 30-0.2-1
Birdcage Example
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Figure 30-0.2
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Figure 30-0.2-3
D/d Ratio

Groove diameter
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guy: afixed length of strand or rope for stabilizing or main-
taining a structure in a fixed position, or for maintaining a
constant distance between the two components
connected by the rope.

heavy rope service: service that involves operating at 85%
to 100% of rope rated load or in excess of ten lift cycles per
hour as a regular specified procedure.

high modulus polyethylene (HMPE): a polyolefin fiber

produce lny gn] cpinning or-solid-state extrusion—of-an

minimum breaking force: the minimum load at which a
new and unused rope will break when loaded to destruc-
tion in direct tension.

nominal rope length: length by which a rope is ordered.
nonoperating rope: see guy.

normal rope service: service that involves operating at less
than 85% rated load and not more than ten lift cycles per
hour, except for isolated instances.

ultra-high-molecular-weight polyethylene (UHMWPE)
feedstofk to produce high tenacity. Also called
extendedtchain polyethylene (ECPE) or high-performance
polyethylene (HPPE).

hours of fope operation: the actual or estimated operating
time of the rope.

hybrid rope: a wire rope consisting of both synthetic and
steel comlponents. The synthetic components are included
as load-bgaring components of the rope when calculating
um breaking force.

independpnt wire rope core (IWRC): awire rope used as the
axial member of a larger wire rope.

intermedfary: individual, organization, or company that is
supplied with product by the original manufacturer which
in turn syipplies that product without further processing
or alterafions that would result in changes to the proper-
ties of that product as specified in the purchase order and
the product’s referenced standard under which it was
manufacfured.

kink: a d¢formation in a wire rope caused by aloop of rope
being pulled tight. It represents irreparable damage‘and
an indet¢rminate loss of strength in the rope!

lang lay: 4 lay type where the wires in the strand are laid in
the samgq direction as the lay of the strands.

lay length: the length along a rope fot ajcomplete revolu-
tion of alsingle strand in laid, twisted, or braided rope.

lead line: the fastest moving sectien of a rope in a multipart
reeving gystem that pays directly on and off of the drum
and to tHe first sheave.

linear depsity: the mass-per-unit length of a fiber, yarn, or
rope.

liquid crygtal polyester (LCP): a thermotropic liquid crystal
aromatic[polyester fiber produced by melt spinning. Itis a

nylon: a manufactured fiber in which the fiber-ferming
substance (polyamide) is characterized by.fecufring
amide groups (-NH-CO-) as an integral patt of the
polymer chain.

para-aramid: see aramid fiber.
pendant: see guy.

polyester (PET): a manufacturéd fiber in which the fiber-
forming substance (polyestér).is characterized by a Jong-
chain polymer having 85% by weight of an ester]of a
substituted aromatic earboxylic acid.

preformed wire repe: wire rope in which the strandf are
permanently férmed during fabrication into the h¢lical
shape they will assume in the wire rope.

qualified person: a person who, by possession of a r¢cog-
nized degtee or certificate of professional standing |n an
applicable field, or who, by extensive knowledge, traiping,
and experience, has successfully demonstrated the apility
to solve or resolve problems relating to the subject mptter
and work.

rated load: the maximum allowable force in the rope gt the
applicable design factor.

regularlay: alay type where the wires in the strand ar¢ laid
in the opposite direction to the lay of the strands.

repetitive pickup point: when operating on a short fycle
operation, the rope being used on a single layer and heing
spooled repetitively over a short portion of the drgm.

rotation-resistant wire rope: stranded wire rope consigting
of at least two layers of strands where the outer layer of
strands is laid opposite to the underlying layer. The d¢sign
results in a reduction in load-induced torque.

running rope: arope that travels around sheaves or dfums
(e.g., main, auxiliary, and boom hoist rope).

severe rope service: service that involves normal or Heavy

h' h APy | 4 ikl liala it ik
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and modulus (also known as polyester-arylate).

load-handling equipment (LHE): equipment used to move a
load vertically or horizontally.

low-torque (reduced-torque) wire rope: single-layer-
stranded wire rope designed to reduce load-induced
torque without the use of contra-helically laid strand
layers.

: el ol ] i ] Id
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sive environment, extreme temperatures).
shall: a word indicating a requirement.
should: a word indicating a recommendation.

special rope service: service that involves operation, other
than normal, heavy, or severe, that is identified by a qual-
ified person.
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splice: the joining of two ends of yarn, strand, or cordage by
intertwining or inserting these ends into the body of the
product. An eye splice may be formed by using a similar
process to join one end into the body of the product.

standard wire rope: stranded wire rope, the design of
which is not intended to reduce load-induced torque
(also known as non-rotation-resistant wire rope).

standing rope: see guy.

twisting or braiding). Yarns are used, for example, as
smaller load-bearing components of a synthetic strand
or rope (see Figure 30-0.2-6).

SECTION 30-0.3: PERSONNEL COMPETENCE

Persons performing the functions identified in this
Volume shall, through education, training, experience,

skill, and physical fitness, as necessary, be competent
and Fapah]n to paanv‘m the functions as annrnined by

stay [Fope: see guy.

strand, fiber: the largest individual element used in the
finall synthetic rope-making process and obtained by
joining and twisting together several yarns or groups
of ydrns (see Figure 30-0.2-6).

strand, wire: an arrangement of wires laid helically about
an akis or another wire or fiber center to produce a
syminetrical cross section.

strenjgth member: any fiber in a rope construction that
supports a portion of the applied load during use.

strudtural strand: a single-strand wire product used in
stati¢ applications as a structural support member.

synthetic rope: a rope made up of synthetic fibers, tapes,
or films twisted or braided around an axis (see Figure
30-0}2-6).

tenarity: specific tensile strength of a textile material
expressed as force-per-unit linear density (e.g., grams-
forcg per denier or newtons per tex).

tex: 4 unit for expressing linear density, equal to the-mass
in grlams of 1 km of yarn, filament, fiber, or other textile
elemlent.

torque-neutral synthetic rope: a rope with_éonstruction
designed such that, without any externally applied
twist distorting the structure, it dees'not exert torque
while under tension.

track cable: see guy.

vallgy break: a wire break-that occurs at or below the
strard-to-strand contact.points (see Figure 30-0.2-7).

whipping: wrappingsmall-diameter cord or twine around
a synrthetic fiber rope to prevent the rope from unlaying or
unbifaiding.

wire] a long,slender, pliable, steel component that is typi-
cally| cylindrical in shape, drawn from rod, and used as

the employer or employer’s representative.

SECTION 30-0.4: TRANSLATION OF SAFHTY-
RELATED INFORMATION

(a) Documentation shall beprevided in English.

(1) The wording of writteén non-English safety infor-
mation and manuals regarding use, inspection, gnd main-
tenance shall be translated into English by prdfessional
translation industny,standards, which includg, but are
not limited to, the following:

(-a) translating the complete paragraph|message,
instead of werd by word

(-b) énsuring grammatical accuracy

{~c) preserving the source document content
withQut omitting or expanding the text

(-d) translating the terminology accurately

(-e) reflecting the level of sophisticatipn of the
original document

(2) The finished translation shall be verified for
compliance with (1)(-a) through (1)(-e) by a|qualified
person having an understanding of the tpchnical
content of the subject matter.

(b) Any non-English documentation provided in addi-
tion to the English documentation shall be transjated and
reviewed in accordance with the requirementg listed in

(a)(1) and (a)(2).
SECTION 30-0.5: REFERENCES

ASME B30.26-2015. Rigging Hardware. The American
Society of Mechanical Engineers.
ASTM A931-08(2013). Standard Test Method fof Tension
Testing of Wire Ropes and Strand. American Spciety for
Testing and Materials.
ASTM A1023-15. Standard Specification for ptranded
Carbon Steel Wire Ropes for General Purpos¢s. Amer-
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wire rope: a rope made up of steel wire strands helically
laid around an axis (see Figure 30-0.2-8).

wire strand core (WSC): a wire strand used as the axial
member of a wire rope.

working end: the nondrum end of the wire rope.

yarn: a generic term for a continuous collection of textile
materials (filaments, fibers, tapes, etc.) suitable to form a
structure via any one of a number of textile processes (e.g.,

1can Soclety for Testing and Materials.

CI-1500A (2015). Test Methods for Fiber Rope — Physical
Properties. The Cordage Institute.

CI-1500B (2015). Test Methods for Fiber Rope — Perfor-
mance Properties. The Cordage Institute.

CI-2001 (2004). Fiber Rope Inspection and Retirement
Criteria. The Cordage Institute.

EN 13411-3:2004+A1:2008. Terminations for steel wire
ropes — Safety — Part 3: Ferrules and ferrule-securing.
European Committee for Standardization.
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Figure 30-0.2-6
Synthetic Rope, Strand, and Yarn
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Figure 30-0.2-8
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Chapter 30-1
Steel Wire Rope

SECTIOIll 30-1.1: SCOPE

Chaptgr 30-1 includes provisions that apply to wire
rope.
SECTION 30-1.2: TRAINING

Users ¢f wire rope shall be trained, as applicable, in the
use, seldction, inspection, installation, maintenance,
attachment, replacement, and effects of environment as
covered py this Chapter.

SECTION 30-1.3: TYPES OF STEEL WIRE ROPE

30-1.3.1 Standard Wire Rope

Stand
following:

(a) a

d wire rope is a wire rope that has one of the

eel core rope, WSC, or IWRC that has the same
direction| of lay as the wire rope in which it is used

(b) a fon-load-bearing fiber core

(c) no|core

(d) logd-bearing synthetic fibers in the strands/.the
core, or both (also known as a hybrid rope)

NOTE: Low-torque rope is considered standard wire“rope.

30-1.3.2

Rotatipn-resistant wire rope-is.rope designed to
generatd reduced levels of tofque and rotation when
loaded gnd comprising an<assembly of two or more

Rotation-Resistant Wire Rope

the wire [rope”certificate as follows (see para. 30-1.5.5):

ate . 2 wire rope con icted in such 3
manner that it displays little or no tendency to rotate
and has at least 15 outer strands.

(b) Category 2: a wire rope constructed in such a
manner that it has significant resistance to rotation
and has at least ten outer strands.

(c) Category 3: a wire rope constructed in such a
manner that it has limited resistance to rotation and
has no more than nine outer strands.

SECTION 30-1.4: ROPE SELECTION, MINIMUIJA
BREAKING FORCE, DESIGN
FACTORS, AND OTHER
REQUIREMENTS

30-1.4.1 Selection

The wire rope shall be selected by the LHE manpfac-
turer, the rope manufacturey, or a qualified person

30-1.4.2 Selection Limitations

(a) Wireropewith fiber core shall notbe used for joom
hoist or luffing attachment reeving.

NOTE: This dees not preclude the use of hybrid rope.

(b) Wire rope with fiber core and hybrid rope shall not
be used for cranes handling molten metal.
(c) Category 2 and 3 rotation-resistantrope shall not be
used on single-layer drums unless approved by the| LHE
manufacturer or a qualified person.
(d) Rotation-resistant rope and fiber core rope [shall
not be used for the following:
(1) boom support, boom hoist, or boom extesion
system rope, except as noted in (f)
(2) boom support or boom hoist rope during prec-
tion, except as noted in (f)
(3) standing rope that is used as live rope dyring
erection
(e) Rotation-resistant wire rope shall not be usefd for
hoisting on ASME B30.14 LHE.
(f) Rotation-resistant rope may be used as boom hoist
reeving when load hoists are used as boom hoists for
attachments, such as luffing attachments or boom and
mast attachment systems. Under these conditiong, the
following requirements shall be met:
hoist
than

(2) All sheaves used in the boom hoist reeving
system shall have a rope pitch diameter of not less
than 18 times the nominal diameter of the rope used.

(3) The design factor shall be the total minimum
breaking force of all parts of rope in the system
divided by the load imposed on the rope system when
supporting the static weights of the structure and the
crane rated load.
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(4) The frequency ofinspection of the wire rope shall
be increased when using rotation-resistant rope in boom
hoist or luffing attachment service.

30-1.4.3 Minimum Breaking Force

The actual breaking force shall meet or exceed the
minimum breaking force values given in ASTM A1023
or ISO 2408 for the rope grade specified. For rope not
covered under the above standards, the rope shall

SECTION 30-1.5: INSTALLATION, TESTING,
MAINTENANCE, REPLACEMENT,
AND ROPE CERTIFICATION

30-1.5.1 Storage and Installation

(a) Rope should be stored to prevent damage or dete-
rioration from moisture, chemicals, steam, corrosive
agents, and other contaminants.

meet or exceed the minimum breaking force specified
by the rope manufacturer as tested in compliance with
ASTM A931. The minimum breaking force shall be
shown on the wire rope certificate.

30-1.4.4 Wire Rope Design Factors

Wijre rope design factors shall be, at a minimum, as
shown in Table 30-1.4.4-1.

30-1.4.5 Multiple Lead Lines

If p load is hoisted by more than one lead line, the
tension in the lines should be equalized.

30-1.4.6 Standing Rope (Pendants, Stay Rope,
Guys, Nonoperating Rope, Track Cables,
and Boom and Jib Support Rope)

(a) Standing rope shall be regular lay wire rope or
strugtural strand.

(b} Onlynewand unused rope or structural strand shall
be uped to manufacture standing rope.

(c] Swaged fittings shall not be used on fiber core rope;
this foes not preclude the use of hybrid rope:

(d) Rotation-resistant rope shall not be.used.

(e] Terminations, such asturnbucklés, shall have provi-
sion§ to prevent loosening duringsusage.

(f)} Standing rope connected (n,séries shall be of the
samg lay direction.

(g} Structuralstrand shallhotbe used asarunningrope
during erection.

30-1.4.7 Minimum D/d Ratios — Sheave and Drum

THe minimum-pitch diameter shall be determined by
using the Dy/dratios specified in Table 30-1.4.7-1. If
the P/d ratio is not specified, the minimum sheave and

drum pitch diameter for any rope shall be specified by
the Itﬂ?mmmﬂﬁmmﬁﬂﬂ?mm—mmmmmm

NOTE: The life of wire rope is affected by the pitch diameters.
Pitch diameters larger than the minimums determined by the D/
dratios listed in Table 30-1.4.7-1 should achieve a longer service
life.

fhBefore—instathinewirerope—thedoewments that
accompany the reel or the rope should be' chlecked to
ensure the rope being installed on the(HE ip correct
as specified in para. 30-1.5.4.

(c) Unreeling or uncoiling of ropeyshould be done with
care as recommended by the ropesmanufacturef or qual-
ified person to avoid kinking-oriinducing a twist.

(d) Prior to cutting a wire’rope, seizing should be
placed on each side of the\point to be cut as recothmended
by the rope manufactuter. In the absence of manyfacturer-
specific recommendations, the following mjnimums
should be observed. The length of each seizing should
be equal tocor exceed the nominal diamet¢r of the
wire rope.Seizing material may consist of wirg, strand,
tape, or ‘éther material capable of holding the wires
and,strands firmly in place during cutting and handling.
The recommended number of seizings is as follows:

(1) on preformed wire rope, one seizing onfeach side
of the point to be cut, approximately two rope diameters
apart

(2) on rotation-resistant and other nonpreformed
rope, three seizings on each side of the point fo be cut,
with each seizing approximately two rope diameters apart

(e) During installation, avoid dragging the rope in dirt
or around objects that will scrape, nick, crush, pr induce
sharp bends.

(f) The wire rope should be wound onto the
drum from the top of the reel or onto the bott
drum from the bottom of the reel.

(g) After the rope is installed, but before| starting
normal operation, the rope should be cyc]ed with
increasingloads and speeds as specified by the LHE manu-
facturer, the rope manufacturer, or a qualified|person.

(h) For rope subject to multilayer spooling,|the rope
should be installed under tension to prevent g¢xcessive
distortion on the bottom layers and to promote proper
spooling. Unless otherwise specified by the LHE manufac-
ifi person,
tension should be 2.5% to 5% of the minimum breaking
force.

(i) After break-in, the reference diameter shall be
recorded in accordance with para. 30-1.8.4(d). For an
existing installation, the reference diameter shall be
recorded prior to or during the next periodic inspection.

op of the
m of the
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Table 30-1.4.4-1
Wire Rope Design Factors

ASME
B30 Minimum Design
Volume Application Usage Rope Type Factor
B30.2 Load hoist rope Running Rotation resistant 5.0
Standard 5.0
Standard 3.5
B30.3 Load hoist rope Running Rotation resistant 50
Boom support rope Running Standard 3.5
Boom support rope during erection Running Standard 3.0
Standing rope Standing Standard 3.0
Standing rope used as live rope during erection Standing Standard 3.0
B30.4 Load hoist rope Running Rotation resistant 5.0
Standard 3.5
Boom support rope Running Standard 3.5
Standing Standard 3.0
Boom support rope during erection Running Standard 3.0
Standing Standard 3.0
In/out haul or trolley Running Rotation resistant 5.0
Standard 3.5
B30.5 Load hoist rope Running Rotation resistant 5.0
Standard 3.5
Boom support (hoist) rope Running Standard 3.5
Standing Standard 3.0
Boom support (hoist) rope during erection Running Standard 3.0
Standing Standard 2.5
Load hoist rope used as boom hoists for luffing Running Rotation resistant 5.0
attachments or boom and mast attachment ‘systems
Internal boom extend/retract rope Running Standard 3.5
B30.6 Load hoist rope Running Rotation resistant 5.0
Standard 3.5
Boom support rope Running Standard 35
Guy rope Standing Standard 3.0
B30.7 Load movement rope Running Rotation resistant 5.0
Standard 3.5
B30.8 Load hoist rope Running Rotation resistant 5.0
Standard 3.5
Boom suppert rope Running Standard 3.0
Standing Standard 3.0
Boom support rope during erection Running Standard 3.0
Standing Standard 2.5
B30.13 Load hoist rope Running Rotation resistant 5.0
Running Standard 5.0
B30.14 Load hoist rope Running Standard 4.0
Load support rope Standing Standard 3.5
B30.16 Load hoist rope Running Standard 5.0
Running Rotation resistant 5.0
B30.18 Load hoist rope Running Standard 5.0

10
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Table 30-1.4.4-1
Wire Rope Design Factors (Cont’d)

ASME
B30 Minimum Design
Volume Application Usage Rope Type Factor
B30.19 Load hoist rope Running Rotation resistant 5.0
Standard 3.5
Nonoperating rope Standing Standard or strand 3.0
Track cables Standing Standard or strand 30
Nonoperating rope and track cables installed in contact with | Standing Standard or strand 6y
the earth or in water
B30.20 In accordance with ASME BTH-1
B30.21 Load hoist rope Running Standard 4.
B30.22 Load hoist rope Running Rotation resistant 5.
Standard 3.
Internal boom extend/retract rope Running Standard 3.
B30.23 One leg lifting system Standing Standard 7.
Two or more leg lifting system with only two legs considered | Standing Standard 5.
under stress
B3)0.24 Load hoist rope Running Standard 5.
Boom hoist Running Standard 7.
Trolley hoist rope/catenary trolley rope Running Standard 5.
B30.28 Load hoist rope Ruiining Standard 5.
B30.29 Load hoist rope Running Standard 5.
Jib suspension or erection rope Running Standard 3.1
Standing rope Standing Standard 3.
Standing rope used as live rope during erection Standing Standard 3.
Telescoping rope used during mast erection Running Standard 3.
Any Load hoist rope handling molten metal Running Standard 8.

GENERAL NOTES:
(a) Rope design factors are not applicable for volumes B30.10, B30.25, B30.26, and B30.27.
(b) When rotation-resistant rope is used for load hoisting with an operating design factor less than 5, but in no case less than 3.5, th
special provisions shall apply:
(1) For each such lifting assignment

(a) a designated person shallydirect each lift

(b) aqualified person shall ascertain that the rope is in satisfactory condition (see Sections 30-1.8 and 30-2.8) both befo

(c) operations shdall\be conducted in such a manner and at such speeds as to minimize dynamic effects
(2) Each lift under, thesé provisions shall be recorded in the LHE inspection record, and such prior uses shall be considg
gdermitting anotheySuch lift.
(3) These provisiens are not intended to permit duty cycle or repetitive lifts to be made with operating design factors |
(c) If ASME B30.14\LHE operating conditions result in design factors for running ropes of less than 4.0, but not less than 2.5, th|
requirements shall be met:
(1) An inspection prior to and following the lift reveals no deficiencies of the rope, per para. 30-1.8.1(b).
(2)CFhe maximum load capacity of the side boom tractor pipelayer is not exceeded.
(8)~The load can be and is handled in such a manner and at such speeds as to minimize dynamic effects.

lifting; more than one brokén wire in any one lay shall be sufficient reason to consider not using the rope for such lif§s

e following

e and after

red before

ss than 5.
b following

4ol 1 1 : 1 1 no 1 Lo 1 1 1 1. - c PEFCRR
(1) I IIIC dId NISPECLIUIS daI € HIauc uluel COIItT oled COITUItIONS alra uIraer tIe allTeCtoll U1 a gquallired per soll.

(d) For ASME B30.17, refer to ASME B30.16 for wire rope design factors.

11
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Table 30-1.4.7-1
Minimum D/d Ratios — Sheave and Drum

In/Out Haul
Boom or Luffing or Trolley or
Hoist Load Hoist Catenary Trolley
Load Nonrunning/ Extend/
ASME B30 Block, Equalizer, Retract,
Volume Sheave Drum Sheave Drum Sheave Sheave Drum Sheave Sheave
B30.2 X X X X
B30.3 18 16 18 16 18 16 14 X
B30.4 15 15 18 18 16 16 18 15
B30.5 15* 15% 18 18 16 X X
B30.6 15 15 18 18 X Guy rope: 6
Boom pendants: 7
B30.7 15
B30.8 15 15 18 18 16 X
B30.13 20 X 18
B30.14 10 10 10 10 10
B30.16 16° 18° 16° 12°
B30.18 X X X X
B30.19 16 18 18 18 16 16 18 X
B30.20 In accordance with ASME BTH-1
B30.21 X X X
B30.22 18 18 16 15
B30.24 18 15 18 15 18 18 15
B30.26 6
B30.28 X X
B30.29 18 18 16 15 X X
GENERAL NOTES:
(@) An “X”|entry in a column indicates D/d ratios are not specified for the application or component.
(b) A “.” ¢ntry in a column indicates D/d ratios are not.applicable for the specified application or component.
(c) For ASME B30.17, refer to ASME B30.16 for sheave afid drum requirements. Drums and sheaves are not addressed in volume B30.10, B30.23,
B30.2%, or B30.27.
(d) An “*’fincluded with an entry indicates that if.rotation-resistant wire rope is used in these applications, a minimum D/d ratio of 18 sHall be
used.
(e) An “’lincluded with an entry indicates the D/d ratio is a should recommendation and not a shall requirement.
30-1.5.2 Testing hidden (e.g., rope located over equalizer sheaves) are
) ) ) properly lubricated.
(a) LHE load testing‘shall be in accordance with the (b) When operating conditions will cause localized
applicable ASME B3Q volume. wear areas on a running rope, and if reducing the |rope
(b) Lopd testing, bf rope end terminations shall be in length is allowable, a section may be cut off the drum

accordanice with\para. 30-1.7.4.

30-1.5.3] Maintenance

end to reposition and distribute these areas throughout
the remaining length.

() Tonravant o crowwn heaalr from cancing addit
O-prevehta-erovWhnreahroi—cat £

{e}—To-prevent-a-crowh-breakfrom-causingaddit onal

(a) Wire rope should be maintained in a well-lubri-
cated condition in order to reduce internal friction and
prevent corrosion. It is important that lubricant
applied as part of a maintenance program be compatible
with the original rope manufacturer-specified lubricant.
The LHE manufacturer, the rope manufacturer, or a qual-
ified person should be consulted before using alternative
lubricants. Ensure sections of rope that are normally

12

damage to other components, where both ends are visible,
it is acceptable to remove both ends of the broken wire.
Removal may be accomplished by grasping the protruding
ends and bending them back and forth until they break
between the strands. This action and location shall be
documented and counted as one crown break (not a
valley break) for future inspections. This action is not
considered a repair.
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(d) No attempt shall be made to lengthen or repair a
wire rope.

30-1.5.4 Replacement Rope

(a) Any deviation from the original size, grade, type, or
construction shall be specified by the LHE manufacturer,
the rope manufacturer, or a qualified person and shall
comply with Section 30-1.4.

(b) _Metric-size wire rope shall not be substituted for

SECTION 30-1.6: ENVIRONMENTAL CONDITIONS

30-1.6.1 Temperature

(a) Wire rope exposed to ambient temperatures in
excess of 180°F (82°C) shall have an IWRC, WSC, or
other temperature-resistant core.

(b) Wirerope shall notbe used in environmental condi-
tions where temperature and prolonged exposure cause
the rope temperature to exceed 400°F (204°C) or be less

inch{size wire rope and vice versa without the approval
of thge LHE manufacturer, the wire rope manufacturer, or a
qualified person.

30-1.5.5 Wire Rope Certificate

A yvire rope certificate containing the information listed
below shall be provided by the manufacturer of the rope to
the ¢riginal purchaser. Intermediaries shall provide an
unaltered copy of the manufacturer’s certificate with
all rgpes distributed by that intermediary. All rope certi-
ficatgs should be made available to the LHE operator.

(a) certificate number

(b} name and address of original purchaser of wire
rope

[C)

(d

(e

0
tion

(g
(e.g.

(h

(1)

date supplied from rope manufacturer
name of the rope manufacturer
address of manufacturing facility [see Note (1)]
number traceable to rope manufacturer’s produc-
run
standard under which wire rope was manufactured
ASTM, ISO, EN)
nominal rope diameter
nominal rope length [see Note (2)]
(j)| rope classification (e.g., 6X19, 6X37,:19X19, 35X7)
(k) ASTM A1023 rotation resistancé\Category 1, 2, or 3
(if appplicable)
()] swivel prohibited or allowed (see para. 30-1.7.1)
(M) wire finish (e.g., bright; galvanized)
(n} rope grade (e.g., IPS] EEIP, 1770, 2160)
(o] rope core (e.g., IWRC, fiber core)
(p) laydirection andlay type (e.g., RRL,RLL, LAL, sZ, zZ)
(q) minimum breaking force (e.g. short tons, pounds,
kilorlewtons)
(r] approXimate weight per foot or meter

NOTES:

(1) domplete address including country.

(2) Hthenominalropelenath beinpdeliveredtothe LHE gwie
through an intermediary differs from that shown on the
original manufacturer’s certificate, or additional informa-
tion is negotiated between the purchaser and the inter-
mediary, the intermediary shall provide a secondary
certificate of conformance traceable to the original manu-
facturer’s certificate, stating that information.
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than -40°F (-40°C), unless approved by the'LHE manu-
facturer, the wire rope manufacturer,-or,a fjualified
person.

(c) Common types of wire rope‘\lubricant§ may be
adversely affected by temperature-extremes. Fortempera-
tures greater than 160°F (71°C) or less thgn -20°F
(-29°C), the LHE manufacturer, the rope manyfacturer,
or a qualified person should be consulted for recpmmend-
ed lubricants for these €onditions.

30-1.6.2 Chemically Active Environment:

The strength of wire rope and wire rope fittings may be
degraded by chemically active environments. This
includes exposure to chemicals in the form of solids,
liquids; gases, vapors, or fumes. The LHE, wird rope, or
fitting manufacturer or a qualified person should be
¢onsulted before operating in chemically active|environ-
ments.

SECTION 30-1.7: ROPE-LIFTING COMPONENTS

30-1.7.1 Swivels

Active in-line swivels may be used on Categofy 1 rota-
tion-resistant rope. Swivels shall not be used with Cate-
gory 2 or Category 3 rotation-resistant rope or|standard
rope without the approval of the LHE manufacfurer, the
rope manufacturer, or a qualified person.

30-1.7.2 Sheaves

(a) Sheave grooves shall be smooth and free from
surface defects that could cause rope dampge. The
cross-sectional radius at the bottom of th¢ groove
should be such as to form a close-fitting saddle for the
size of rope used.

(b) The sides of the groove shall be tapered|outward
androunded-at-the rim to facilitate entrance of the rope
into the groove. Flange rims shall run true about the axis of
rotation.

(c) Groove diameters of new sheaves should be 6% to
10% larger than the nominal rope diameter.

(d) Groove diameters of worn sheaves should not be
less than the nominal rope diameter plus 2.5%.
Sheaves with grooves worn smaller than the minimum
should be replaced or reconditioned.
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Figure 30-1.7.2-1
Arc of Contact

(e) The pitch of the drum grooves (center-to-center
distance between grooves) shall allow adequate room
for maximum rope diameter, plus rope ovalization, and
maximum fleet angle.

(f) When the LHE is provided by the manufacturer
with a smooth drum or a single-layer grooved drum, rec-
ommended rope lays are as follows (also, see Figure
30-1.7.3-1):

(1) left-handed drum: right lay rope

(e) Th
support
Figure 3

(f) Sh
unloaded
other de|
when thg

(9) Sh
be equip

e arc of contact of a sheave groove should
the rope between 120 deg and 150 deg (see
0-1.7.2-1).

baves carrying rope that can be momentarily
shall be provided with close-fitting guafds, or
vices, to guide the rope back into the)groove
load is reapplied.

paves in the lower load blocks ofimachines shall
ped with close-fitting guards,‘or other devices,

that will jninimize the possibility ofrope becoming fouled.

(h) Re

30-1.7.3

(a) Th
that cou
grooved,
be such
rope use

commended maximum-fleet angle is 2.5 deg.

Drums

e drum surfaceshall be free from surface defects
d cause rope-damage. When rope drums are
the radius at the bottom of the groove should
hs to.form a close-fitting saddle for the size of
.

{Z) Tight-handed drum: [eft [ay rope
(g) The minimum number of dead wraps of wire
during normal operation shall be two at each-drum t¢rmi-
nation, unless otherwise specified by thelapplidable
volume or by the LHE manufacturer, thésrope manjfac-
turer, or a qualified person.
(h) The recommended fleet angle-is as follows:
(1) smooth drum: 0.5/deg minimum, 1.5
maximum
(2) grooved drum&~0.5 deg minimum, 2.0
maximum

rope

deg

deg

30-1.7.4 Rope End Terminations
fthe
ified
or a

(a) The cotnection method and rating efficiency d
drum end termination of the wire rope shall be as spec
by the LHE manufacturer, the rope manufacturer,
qualified person.

(b)> When selecting or changing to a new termingtion,
consideration should be given to the effects of the pnvi-
ronment, shock loads, load cycle fatigue, physical abuse
and wear, and improper alignment. For guidfnce
concerning end terminations, refer to EN 13411-3
through EN 13411-6 and EN 13411-8, or ASME
B30.26. The rating efficiency and integrity of the end
termination can be affected by the rope diameter, [rope
construction, the rope’s minimum breaking force, the
rope core type, and the type and efficiency of the terrhina-
tion. The end termination at the working end of the|wire
rope shall be applied as specified and according t¢ the
procedures of the LHE manufacturer, the fitting manpfac-
turer, or a qualified person. Wire rope end terminafions
for use on the working end include, but are not limited to,
the following:

(1) forged-base wire rope clips (selection, use
maintenance shall comply with ASME B30.26)

(2) wedge socket (selection, use, and maintenjance
shall comply with ASME B30.26)

and

(b) Gr
than the

boves-ofnew-druns-should-be-6%-to-109% ]'\rgnv

nominal rope diameter.

(c) Drum flanges shall extend a minimum of one-half
rope diameter but not less than 0.5 in. (13 mm) above the

top layer

of rope during operation.

(d) Utilizing a full base layer on a smooth drum may
solve multilayer spooling problems because the base
layer guides the upper layers of rope.

14

(3) mechanical splice Flemish eye or loop-back
swaged eye

(4) poured socket

(5) poured button

(6) swaged socket

(7) swaged button

(8) threaded compression fitting
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Figure 30-1.7.3-1
Recommended Rope Lays for a Smooth Drum or a Single-Layer Grooved Drum

- )
0 —. L S < 3 | |
I T N
Underwind left to right; J

use left lay rope Left Lay Underwind

el
AT SRR,

S

T

e o N

SR RO

B

=

Overwind left to right;
use right lay rope

Right Lay Overwind

{a) Start Rope at Left Flange

(c] Selection of end terminations should be made after
congideration for the mating attachment dimenSsions,
reqyired termination efficiency, and envirefumental
conditions.

(d}) Ahand-tucked eye shall not serve as\the end termi-
natign for the working end of a wire wope.

(e} If a poured socket is used,the'external and/or
intenal plastic covering of a plastic-coated core and/
or a|plastic-filled valley wirerope shall be removed in
the gnd termination contactarea to ensure positive adhe-
sion |of the socketing mdterial to all wires of the rope.

(f)} Lubrication removed during the process of adding
an end termination.shall be replaced in the affected areas
of rgpe.

(g) Swaged sockets shall not be applied to fiber core
ropd, lang-lay rope, or Category 3 rotation-resistant
rope} unl€ss approved by a qualified person.

(h)_When an end fitting i li I
periodic inspection shall be performed on a length of 60
rope diameters from the rope end to be terminated. This
length of rope shall have a diameter equal to or greater
than the rope’s specified nominal diameter.

(i) When selecting terminations for corrosion-resistant
wire rope, consideration should be made for accelerated
corrosion rates in some combinations of dissimilar metals.

(j) End terminations shall not be modified without the
approval of the fitting manufacturer or LHE manufacturer.

L

I

Left Lay Overwind
I

Overwind right to left;
use left lay rope

L==}——R

pomm i

[ ias

Underwigd right to left;
usedight lay rope Right Lay Underwirjd

{b) Start Rope at Right Flange

(k) Proof test requirements for new and replacement
swaged or poured terminations are as follows
(1) Swaged or poured terminations insfalled on
standing and running ropes in a wire rope assembly fabri-
cation facility shall be proofloaded to atleast 40%, but not
greater than 50%, of the minimum breaking force of the
wire rope or structural strand.
(2) Swaged or poured terminations insfalled on
running ropes in the field shall be proof logded to a
minimum of 95% of the LHE’s maximum rated|line pull.
(1) The inspection of end terminations |shall be
performed in accordance with Section 3011.8. For
wedge socket inspection, refer to ASME B30.26 for
removal criteria.

SECTION 30-1.8: ROPE INSPECTION AND
REMOVAL CRITERIA, AND

-~

30-1.8.1 Inspection

(a) General. All inspections shall be performed by a
designated person. Any deficiencies identified shall be
examined and a determination made by a qualified
person as to whether they constitute a hazard and, if
so, what steps need to be taken to address the hazard.
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(b) Frequent

(1) Running rope in service shall be visually
inspected daily, unless a qualified person determines it
should be performed more frequently. The visual inspec-
tion shall consist of observation of all rope that can reason-
ably be expected to be in use during the day’s operations.
The inspector should focus on discovering gross damage
that may be an immediate hazard.

(2) Specific types of damage include the following:

(-1) sections in contact with equalizer sheaves
or other sheaves where rope travel is limited
(-2) sections of the rope at or near end connec-
tions where corroded or broken wires may protrude
(-3) rope in the bridle reeving in boom hoists
(-4) repetitive pickup points and crossover and
change of layer points at flanges on drums
(-5) fleeting or deflector sheaves
(2) Unless otherwise specified by the LHE manufac-

vals

(-fydistortion to the uniform structure of the rope turer, the rope manufacturer, or a qualifiied person, the
(-b) broken wires periodic inspection shall be performed at intej
(-¢) corrosion according to the rope service descriptions below.
(-f) gross damage or deterioration of the end (-a) Boom Hoist Rope

connectign(s) (-1) normal rope service: fiot"to excepd 3
(-g) evidence of heat, electrical, or lightning months or 500 hr of rope operation, whichever comeg

damage
(-f) localized change in lubrication condition

(3) When damage is discovered, a qualified person
shall il‘lS{eCt the affected section(s) to determine if the

rope nedds to be removed from service using criteria

defined i
(c) Pe
&)

para. 30-1.8.2.

fiodic

['he inspection frequency shall be based on such
factors ag rope life on the particular installation or similar
installatipns, severity of environment, percentage of ca-
pacity lifts, frequency rates of operation, and exposure
to shock Joads. Inspections need not be at equal calendar
interval$ and should be more frequent as the rope
approacHes the end of its useful life. Close visual inspec-
tion of thje entire rope length shall be made to evaluate
inspection and removal criteria.

NOTE: Us
as an add

of nondestructive rope testing should be considered
tional inspection method.

Peripdic inspections shall cover the surface of the
entire rdpe length and focus on uncovering the types
of damage listed in (b). No attemptssheuld be made to
open therope. Additionally, sections prone to rapid dete-
rioration| such as the following,reguire special attention:
(-p) repetitive wedrysections, such as the
following:
(-1) flange stép=up, crossover, and repetitive
pickup ppints on the drum
(-2) revérse bends in the reeving system
(-3) equalizer sheaves
(-4)-end connections
(-5) sheave/drum groove wear or corrugation

first
(-2) heavy rope serviceynotto exceed 2 mqnths
or 335 hr of rope operation, whichever comes first
(-3) severe rope service: not to exceed 1 month
or 165 hr of rope operatien, whichever comes firsf

(-4) special;ropé service: less than 165

rope operation
(-b) All Other Rope

(-1)normal rope service: not to exceef 12
months or 25000 hr of rope operation, whichpver
comes first
(-2) heavy rope service: not to exceed 6 mqnths
or 45000 hr of rope operation, whichever comes fiyst
(-3) severerope service: not to exceed 3 mgnths
or 500 hr of rope operation, whichever comes firs

(-4) special rope service: less than 500

rope operation

Certain types of rope and applications require
special attention and may require reduced time intefvals
between periodic inspections. Examples include rotation-
resistantrope (due to its unique construction and susfept-
ibility to damage and increased deterioration when it is
used under difficult conditions, such as duty cycle opera-
tions), rope operating in chemically active environmients,
rope other than Category 1 rotation-resistant rope ¢per-
ating with active in-line swivels, and rope operating|over
synthetic sheaves with single-layer drums [see Geperal
Note in Table 30-1.8.2-1].
(d) Inspections After Unusual Occurrences. Aftgr an
unusual occurrence, such as a lightning strike, abngrmal
shockload, or overload on a wire rope, the wire ropefshall
be inspected in accordance with (c) or as determined by a

hr of

hr of

NOTE: If the corrugation pattern is minor and rope performance
is acceptable, the wire rope, sheave, or drum may not have to be
replaced. However, ifthe wire rope is developing broken wires or
showing signs of distortion, such as waviness, in areas that
contact corrugated grooves, then the affected parts should be
replaced or remachined.

(-b) known wear areas based on previous experi-
ence with the machine being inspected

(-c) locations where rope vibrations are damped,
such as the following:

16
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30-1.8.2 Inspection and Removal Criteria

There are no precise rules to determine the exact time
for the removal of the rope, since many factors are
involved. Once a rope reaches any one of the removal
criteria, it shall be replaced before the LHE is returned
to service. Specific inspection attributes and removal
criteria are as follows:
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Table 30-1.8.2-1
Reduction in Diameter Indicating Rope Removal

% Reduction Below d,¢
Rope Classification as Percentage of d

Standard rope with FC

(d) Waviness (Corkscrew Effect) of Rope. Removal
criteria include when the overall envelope diameter

[see d; in Figure 30-1.8.2-7, illustration (c)] has i

ncreased

to a value greater than 110% of nominal rope diameter, d.

(e) Heat Damage. Removal criteria incl
apparent damage from a heat source, such as

ude any
welding,

powerline strikes, or lightning (see Figure 30-1.8.2-8).

(f) High or Low Strand. Removal criteria inclu

de a high

or low strand that is higher or lower than half of the strand

All >6.5 below d, ¢
Standard rope with IWRC

<6 strands, 19 class >5.0 below d,¢
<6 strands-36-class 4-0-below—drsr
>6 stfands, 19 class >3.5 below d,.f
>6 stfands, 36 class >2.5 below d,¢¢

Rotation-resistant rope
All >3.5 below d¢f

GENERAL NOTE: % X 100 = % reduction

(a) Measure the rope diameter in numerous locations
to assess loss of diameter along the entire length of rope.
Rempval criteria include a reduction in diameter that is
greafer than those values given in Table 30-1.8.2-1 at any
locafion. The calculation to determine the reduction in
diamnjeter is included with the table.

NOTEH: Loss of diameter in rotation-resistant rope could indicate
core failure (see Figure 30-1.8.2-1), and a qualified person shall
immgdiately inspect the affected section or sections to deter-
minelif the rope needs to be removed from service. This conditiofa
will ljkely be characterized by lengthening of lay and diameter
redugtion in localized areas.

(b)) Distortion of Rope Structure. Distortions-of rope
strugture include kinking, severe doglegs, birdcaging,
and ¢rushing (see Figures 30-1.8.2-2 through 30-1.8.2-5).

Rgmoval criteria include steel corepretrusion between
the duter strands, kinking, severe doglegs (minor doglegs
shoulld be noted in inspection documents), and changes in
original geometry due to crushihg where the minimum
dimgnsion across the distorted section is less than or
equdl to % of the nominal diameter.

(c] Corrosion. Removal criteria include widespread or
localized external Corrosion as evidenced by pitting and
obvipus signs+efsinternal corrosion, such as magnetic
debrjs coming from valleys (see Figure 30-1.8.2-6).

NOTE: Inthe early stages, corrosion causes a discoloration of the
wireq, anid; though at this time it does not account for the loss of
very mMuUcCi metal, TTaoeS aetra frOI the Tope S ab gtore

abrasion. As corrosion advances, wires become deeply pitted,
and their strength is appreciably reduced, abrasion resistance
islowered, and the rope loses much of its flexibility and elasticity.
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diameter above or below the surface of the |
Figure 30-1.8.2-9).

(g9) End Terminations. Removal ctiteria
severely corroded, cracked, deformedyworn
damaged, or improperly installédyend term
(see Figure 30-1.8.2-10).

ope (see

include
grossly
inations

(h) Visible Broken Wires¢Fot removal criferia, see

Table 30-1.8.2-2.

30-1.8.3 Rope Notdn'Regular Use

(a) Wire rope thathas been idle for a period o
to 6 months due-to shutdown or storage of thej
shall be ingpeeted in accordance with para. 30

(b) Wire rope that has been idle for a period
monthsidue to shutdown or storage of the machin
inspected in accordance with para. 30-1.8.1(c)

30-1.8.4 Records

(a) Frequent Inspections. No records are req
(b) Periodic Inspections. To establish a basis fa
the proper time for replacement, a dated repot
condition at the latest periodic inspection shall b
file. This report shall cover points of deterioratio

f 1 month
machine
£1.8.1(b).
of over 6
eshallbe

uired.

rjudging
t of rope
e kept on
h listed in

para. 30-1.8.2, including the measured diamefer of the

rope. If the rope is replaced, only the fact that
was replaced needs to be recorded.

(c) Long-Term Inspection Program. A long-ter
tion program should be established and shoul
records on the examination of rope remoy
service so that a relationship can be est
between visual observation and actual conditi
internal structure.

(d) Reference Diameter. The reference diamet]
installed rope shall be retained. The record of
diameter shall be recorded on the rope certificate

the rope

N inspec-
1 include
ed from
hblished
bn of the

er for the
reference

periodic
ilable to

inspection report, or other suitable document ay
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Figure 30-1.8.2-1
Core Deterioration

OTE: Category 1 wire rope diameter loss due to core failure.

Figure 30-1.8.2-2
Distortion of Rope Structure — Kink

QQ Figure 30-1.8.2-3

O ) Distortion of Rope Structure — Dogleg
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Figure 30-1.8.2-4
Distortion of Rope Structure — Birdcaging Example

S

™ .,; N

Figure 30-1.8.2-5
Distortion of Rope Structure — Crushing
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Figure 30-1.8.2-6
Corrosion
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Figure 30-1.8.2-7
Waviness

(a)

(c)
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Figure 30-1.8.2-8
Heat Damage

Figure)30-1.8.2-9
H'Eg.or Low Strand

-
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Figure 30-1.8.2-10
Damaged End Terminations
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Table 30-1.8.2-2
Broken Wire Criteria Indicating Rope Removal

Number of Visible Broken Wires Requiring Removal of Rope

Over Length of Over Length of
6 x Nominal Rope Diameter 30 x Nominal Rope Diameter
Of the Valley Break At End
Within Type Termination
Rope Type a Single Strand Across All Strands | Across All Strands [Note (1)] [Note (2)]
Running fope
<6 strarlds, 19 class 3 12 2 2
>6 strarlds, 19 class 4 16 2 2
<6 strarlds, 36 class 5 10 20 2 2
>6 strarlds, 36 class 6 12 24 2 2
Rotatior]-resistant Category 1 N/A 6 12 2 2
Rotatior]-resistant Category 2 N/A 2 4 2 2
Rotatior}-resistant Category 3 N/A 2 4 2 2
Standing fope
All 3 2
GENERAL NOTE: Broken wire rope-removal criteria cited in this Volume apply to wire rope operating on steel and cast iron sheaves and qrums

andwirerd
synthetic i
numbers b

NOTES:

(1) Ifone
inspec

(2) Broke

pe operating on multilayer drums, regardless of sheave material. When drum spoolingi§ single layer, synthetic sheaves or sheave|
hings should not be used because there are no broken wire criteria for this configuration, and internal wire breaks may occur in
efore any breaks or signs of substantial wear are visible on the outside wires‘of the rope.

yalley break is detected, sections of rope 30 x nominal rope diametef inlength on both sides of the detected valley break sho
ted over a bend. For additional information, see Figure 30-0.2-7,
h wires at end terminations may be eliminated by cutting and-reattaching the end termination, if reducing the length is alloy

5 with
large

1d be

vable.
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Chapter 30-2
Synthetic Rope

SEC[ION 30-2.1: SCOPE
Chapter 30-2 includes provisions that apply to synthetic

SECTION 30-2.2: TRAINING

Ugers of synthetic rope shall be trained, as applicable, in
the yse, selection, inspection, installation, maintenance,
attaghment, replacement, and effects of environment as
covefed by this Chapter.

SECTION 30-2.3: TYPES OF AND MATERIALS USED
IN SYNTHETIC ROPE

ugh the use of an outer sheath (e.g., braided
jackgt, extruded sheath) (see Figure\30-2.3.1-4)

30-2.3.2 High-Performance Synthetic Rope

High-performance synthetic rope has a strength
menpber made up of ‘oh€ or a combination of load-
bearfing materials @with a tenacity greater than 15 g/
denigr. It may have, size-for-size, breaking force and elon-
gatign characteristics similar to wire rope. Examples
include, butiate not limited to, the following:

(a) high’modulus polyethylene (HMPE)

(b} arematic polyamide (aramid)

(a) polyester
(b) nylon

30-2.3.4 Coatings

Finishes and coatings shall-be’compatible [with the
other components and shall hot impair the performance
of the rope. Changes or additions to the coatingp shall be
approved by the rope-manufacturer or a fjualified
person.

SECTION 30-2.4: ROPE SELECTION, MINIMUM
BREAKING FORCE, DESIGN
FACTORS, AND OTHER
REQUIREMENTS

30-2.4.1 Selection

The synthetic rope shall be selected by the LHE manu-
facturer, the rope manufacturer, or a qualified|person.

30-2.4.2 Selection Considerations

(a) Application considerations such as the following
shall be taken into account during rope selectipn:

(1) Loads are not accurately known.

(2) Dynamic or shock loads are anticipatdd.

(3) Heavy or severe rope service is likely[to occur.

(4) Tension is maintained on the rope for pxtended

periods of time.

(5) Procedures for operation or use are|not well

defined and/or controlled.

(6) Severe abrasion is likely to occur from exposure

to rough surfaces or cutting edges or by contamination

from debris and grit.

(7) Rope elongation properties are critidal to the

application as change in rope length under lopd varies

between rope made with different materials.

(cJ Hiquid crystat potyester (LCP)

30-2.3.3 Standard Performance Synthetic Rope

Standard performance synthetic rope has a strength
member made up of one or a combination of load-
bearing materials with tenacity less than or equal to
15 g/denier. It has, size-for-size, significantly lower
breaking force and higher elongation characteristics
than high-performance synthetic rope. Examples
include, but are not limited to, the following:

(8) LHEisoperatedin chemically or environmentally
hazardous conditions.

(b) The spooling performance of synthetic rope may
vary due to the rope type or the configuration of the
LHE. For rope stored on drums, the LHE manufacturer
or a qualified person should consult with the rope manu-
facturer to ensure suitable performance in the selected
application, with attention paid to the following consid-
erations:

(1) rope attachment to the drum
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Figure 30-2.3.1-1
Single Braid

Lay length

(a) 12 Strand

Lay length
(b) 8 Strand

Figure 30-2.3.1-2
Three-Strand Cable Laid

Lay length
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Figure 30-2.3.1-3
Jacketed

Lay length

(a) Double Braid

Lay length

(b) Core Dependent

Figure 30-2.3.1-4
Parallel Core, Braided Jacket: Three-Strand Cores

Lay length
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