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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 (ANSI). This Standard had its beginning in December 1916 when
an eight-page Code of Safety Standards for Cranes, prepared by an ASME Committee on,_ the
Protection of Industrial Workers, was presented at the annual meeting of the ASME.

Meetings and discussions regarding safety on cranes, derricks, and hoists were held ftom 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 (AESC) [later changed to American Standards Association (ASA), then to the United
States of America Standards Institute (USASI), and finally to ANSI], Depattment of Labor —
State of New Jersey, Department of Labor and Industry — State of-Peénnsylvania, and the
Locomotive Crane Manufacturers Association. On June 11, 1925, AESCiapproved the ASME Safety
Code Correlating Committee’s recommendation and authorized the project 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 organizatiehs, 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 November4, 1926, with 57 members representing
29 national organizations. Commencing June 1, 1927,"and using the eight-page code published
by ASME in 1916 as a basis, the Sectional Committée developed the Safety Code for Cranes,
Derricks, and Hoists. The early drafts of this safety code included requirements for jacks, but,
due to inputs and comments on those drafts;the Sectional Committee decided in 1938 to make
the requirements 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 was published
just addressing jacks. Both documents were reaffirmed in 1952 and widely accepted as safety
standards.

Due to changes in design, advantement in techniques, and general interest of labor and industry
in safety, the Sectional Committee, under the joint sponsorship of ASME and the Bureau of Yards
and Docks (now the Naval-Facilities Engineering Command), was reorganized on January 31, 1962,
with 39 members representing 27 national organizations. The new committee changed the format
of ASA B30.2-1943 so, that the multitude of equipment types it addressed could be published in
separate volumes that could completely cover the construction, installation, inspection, testing,
maintenance, and operation of each type of equipment that was included in the scope of ASA B30.2.
This formatiehange resulted in B30.3, B30.5, B30.6, B30.11, and B30.16 being initially published
as revisiens of B30.2, with the remainder of the B30 volumes being published as totally new
volumes—~ASA changed its name to USASI in 1966 and to ANSI in 1969, which resulted in B30
voltimes from 1943 to 1968 being designated as either ASA B30, USAS B30, or ANSI B30, depending
on\their date of publication.

In 1982, the Committee was reorganized as an Accredited Organization Committee, operating
under procedures developed by ASME and accredited by ANSI. This Standard presents a coordi-

nated set of rules that may serve as a guide to government and other regulatory bodies and
municipal authorities responsible for the guarding and inspection of the equipment falling within
its scope. The suggestions leading to accident prevention are given both as mandatory and
advisory provisions; compliance with both types may be required by employers of their employees.

In case of practical difficulties, new developments, or unnecessary hardship, the administrative
or regulatory authority may grant variances from the literal requirements or permit the use of
other devices or methods but only when it is clearly evident that an equivalent degree of protection
is thereby secured. To secure uniform application and interpretation of this Standard, administra-
tive or regulatory authorities are urged to consult the B30 Committee, in accordance with the
format described in Section IX of the Introduction, before rendering decisions on disputed points.

\%
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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 first edition of B30.22 was issued in 1987, and new editions were published in 1993, 2000,
2005, and 2010. The 2010 edition incorporated the addition of responsibilities, hand signals, and
more comprehensive information on operation near electric power lines.

This 2016 edition contains revisions to all chapters. The most notable changes include installation
requirements, clarification of testing, lift director responsibilities, and setup and operating
practices.

This Volume, which was approved by the B30 Committee and by ASME, was approved by
ANSI and designated as an American National Standard on April 27, 2016.
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SAFETY STANDARD FOR CABLEWAYS, CRANES, DERRICKS, HOISTS,
HOOKS, JACKS, AND SLINGS

B30 STANDARD INTRODUCTION

SEC[TION I: SCOPE

The ASME B30 Standard contains provisions that
apply to the construction, installation, operation, inspec-
tion| testing, maintenance, and use of cranes and other
lifting and material-movement related equipment. For
the fonvenience of the reader, the Standard has been
divifled into separate volumes. Each volume has been
written under the direction of the ASME B30 Standard
Conpmittee and has successfully completed a consensus
appfoval process under the general auspices of the
Amg¢rican National Standards Institute (ANSI).

Ap of the date of issuance of this Volume, the
B30 [Standard 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\WUnits

B30.29  Self-Erecting: Tower Cranes
B30.30 Ropes'

SECTION [}:.<{SCOPE EXCLUSIONS

Any. eXclusion of, or limitations applicable to, the
equipment, requirements, recommendations, ¢r opera-
tionsscontained in this Standard are established in the

owners,

in part

B30.JL Jacks, Industrial Rollers, Air Casters, and affected volume’s scope.
Hydraulic Gantries
B30p  Overhead and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top SECTION lil: - PURPOSE
Running Trolley Hoist) The B30 Standard is intended to
B30B  Tower Cranes (a) prevent or minimize injury to workers, apd other-
B304 Portal and Pedestal Cranes wise provide for the protection of life, limb, and [property
B30p Mob%le and Locomotive Cranes by prescribing safety requirements
B30 Dgrncks (b) provide direction to manufacturers,
B30y Winches ] employers, users, and others concerned with, of respon-
B30  Floating Cranes and Floating Derricks sible for, its application
B30p ~ Slings (c) guide governments and other regulatory bodies
B3040 Hooks in the development, promulgation, and enforcement of
B30Jl1 Monorails and Underhung Cranes appropriate safety directives
B30f/l12 Handling L'oads Suspended From Rotorcraft
B30fl3 Storage/Rétrieval (S/R) Machines and
Associated Equipment SECTION IV: USE BY REGULATORY AGENCIES
B30J14  Side .Boom Tractprs These volumes may be adopted in whole
B3015 M(,)blle Hydraulic Cranes' . for governmental or regulatory use. If adopted for gov-
(w1thdrav.vr.1 1982 — requirements found in ernmental use, the references to other natiorjal codes
latest LEVISIOn of B30.5) and stardards i thespecific votumes mmay be changed
B30.16 Overhead Hoists (Underhung) . to refer to the corresponding regulations of the govern-
B30.17 Overhead and Gantry Cranes (Top Running mental authorities.
Bridge, Single Girder, Underhung Hoist)
B30.18  Stacker Cranes (Top or Under Running
Bridge, Multiple Girder With Top or Under SECTION V: EFFECTIVE DATE
Running Trolley Hoist) (a) Effective Date. The effective date of this Volume of
B30.19 ~ Cableways the B30 Standard shall be 1 yr after its date of issuance
B30.20 Below-the-Hook Lifting Devices y '
B30.21 Lever Hoists _
B30.22  Articulating Boom Cranes ! This volume is currently in the development process.

ix

(16)
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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 facilities constructed prior to the effective date of
this Volume of the B30 Standard shall be subject to the
inspection, testing, maintenance, and operation require-

the requester defining the actions undertaken by the
B30 Standard Committee.

SECTION IX: REQUESTS FOR INTERPRETATION

The B30 Standard Committee will render an interpre-
tation of the provisions of the B30 Standard. Such
requests should be directed to

Secretarv-B30 Standard Committece.

ments of this Standard after the effective date.

It is ngt the intent of this Volume of the B30 Standard
to requife retrofitting of existing equipment. However,
when anfitem is being modified, its performance require-
ments shall be reviewed relative to the requirements
within the current volume. The need to meet the current
requirenents shall be evaluated by a qualified person
selected [by the owner (user). Recommended changes
shall be [made by the owner (user) within 1 yr.

SECTION VI: REQUIREMENTS AND

RECOMMENDATIONS

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

SECTION VII: USE OF MEASUREMENT UNITS

This Ytandard contains SI (metric) units as well as
U.S. Chstomary wunits. The values stated in
U.S. Cusfomary units are to be regarded as the standatd:
The SI dnits are a direct (soft) conversion from:the
U.S. Cugtomary units.

SECTION VIIl: REQUESTS FOR REVISION

The BP0 Standard Committee will consider requests
for revlsion of any of the ¥olumes within the
B30 Starfdard. Such requests should be directed to

Secr¢tary, B30 Standard Committee
ASME Codes and_Standards
Two|Park Avenue

New] York, NY10016-5990

Requests shiould be in the following format:

)7
ASME Codes and Standards
Two Park Avenue

New York, NY 10016-5990

Requests should be in the following format:

Volume:  Cite the designation ahd title of the
volume.

Edition: ~ Cite the applicable edition of the volume.

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

Question: Phrase the question as a request for an

interpretation of a specific provision stit-
ablefor general understanding and use,
not as a request for approval of a proprie-
tary design or situation. Plans or draw
ings that explain the question may be
submitted to clarify the question. How-
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 ¢lraft
response, which will then be subject to approval by the
B30 Standard Committee prior to its formal issuarce.

Interpretations to the B30 Standard will be publiphed
in the subsequent edition of the respective volumejfand
will be available online at http://cstools.asme.org}) .

SECTION X: ADDITIONAL GUIDANCE

The equipment covered by the B30 Standard is supject
to hazards that cannot be abated by mechanical m¢ans,
but only by the exercise of intelligence, care, and ¢om-
mon sense. It is therefore essential to have persqnnel
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 Qﬂ!‘] {'hﬂ hﬁﬂ!qliﬂg (\F](\QAQ qﬁY‘if\1|C ]’19’7Q1"AC iﬂf‘ 'lee’

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.

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

but are not limited to, improper or inadequate mainte-
nance, overloading, dropping or slipping of the load,
obstructing the free passage of theload, and using equip-
ment for a purpose for which it was not intended or
designed.

The B30 Standard Committee fully realizes the impor-
tance of proper design factors, minimum or maximum
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
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which are closely connected with safety. Sizes, strengths,
and similar criteria are dependent on many different
factors, often varying with the installation and uses.
These factors depend on

(a) the condition of the equipment or material

(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
individual case

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

xi
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ASME B30.22-2016
SUMMARY OF CHANGES

Fottowing approvat by the ASMEBS0Committee arnd ASME, and after pubtic Teview,

ASME B30.22-2016 was approved by the American National Standards Institute on April 27, 2016.

In ASME B30.22-2016, figures and tables have been redesignated. ASME B30.22-2016 also includes
editorial changes, revisions, and corrections, which are identified by a margin note, (16).

Page Location
ix—=xi B30 Standard Introduction
1-7 Chapter 22-0

Section 22-0.1

Change
Updated
Chapter title revised

(1) First and second‘paragraphs revised
(2) Subparagraphs (a) through (e) revised

22-0.2.1 (1) Title revised
(2) Definitions of wheel-mounted and
crawler-mounted revised
22-0.2.2 (LYDefinition of alterations (modification)
and vehicle added
(2) Definitions of appointed, authorized,
carrier, and designated person deleted
(3) Definitions of operational aid, shall, and
should revised
Fig. 22-0.2.1-5 Revised
Fig. 22-0.2.1-6 Revised
Fig. 22-0.2.1-7 Revised
Fig.22-0.2.1-8 Revised
Fig. 22-0.2.1-9 (1) Deleted and Fig. 22-0.2.1-11
renumbered as Fig. 22-0.2.1-4
(2) Fig. 22-0.2.1-10 deleted
14 Section 22-0.5 Added, old Section 22-0.5 redesignated as
Section 22-0.7 and revised
Section 22-0.6 Added
15 Fig. 22-0.4-1 Revised
16-18 22-1.1.1 Subparagraph (a) in-text table revised
22-1.1.2 Revised in its entirety
22-1.1.3 Subparagraph (a)(4) revised
19 22-1.2.3 (1) Subparagraph (b)(2)(-a) revised

Xii

(2) In subpara. (c), Note added, and
subpara. (d) added
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Page Location Change
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ARTICULATING BOOM CRANES

Chapter 22-0

SEC[NION 22-0.1: SCOPE OF B30.22

Tlhe scope includes cranes of the types described in
parg. 22-0.2.1 that are articulated by hydraulic cylinders
and [powered by internal combustion engines or electric
motprs and that are mounted on a mobile chassis or
statjonary installation. Articulating cranes equipped
with a load hoist mechanism to broaden their versatility
are ¢overed by this Volume.
Sqme basic machine types within this scope are con-
vertjble for excavating work and other uses not consid-
ered to be lifting service. The requirements of this
Volyme are applicable only to such machines when used
as lifting cranes. When cranes within the scope of this
Volyme are used for service other than lifting service,
the fnanufacturer or (when not available from the'nranu-
factIlrer) a qualified person shall establish. the-fatings,
opefating limitations, maintenance, testing, and inspec-
tion|requirements that apply during that tse.
Exemptions from this Volume ineltide
(a) units with a maximum ratéd capacity of 2,000 Ib
(907| kg) or less
(b) units with booms constriicted of nonconductive-
typd materials
(¢} units equipped with'or designed primarily for per-
songel baskets, platforms, ladders, etc.
(d) units when equipped with nonlifting attachments
(e units #hile used in forestry and logging
application$
(f) teleseoping boom cranes that do not articulate
(covered-under ASME B30.5)
(g) scrap and
ASME B30.25

SECTION 22-0.2: DEFINITIONS
22-0.2.1 Mounting of Articulating Boom Cranes

commercial truck-mounted: a crane, consisting of a rotating
mast, mainframe or base, boom, and one or more opera-
tor’s stations, such as ground controls (Fig. 22-0.2.1-1),
top seat controls (Fig. 22-0.2.1-2), or remote controls

Scope, Definitions, Personnel Competence, Translations,
and References

(Fig. 22-0.2.1-3), mounted on‘a/frame attached fo a com-
mercial truck chassis, with‘of without a payload capabil-
ity, whose power sgurce may power the crane. The
function is to lift, lowet, and swing loads at varipus radii.

crawler-mounted{a crane, consisting of a rotating mast,
mainframe-0f base, operator’s station(s), anjd boom,
mountedoncrawler treads for travel. It may be gquipped
with alsingle control station or have separatq stations
for driving and operating. Its function is to lift, lower,
and swing loads at various radii. See Fig. 22-(.2.1-4.

stationary: a crane, consisting of a rotating mabt, main-
frame or base, and boom, mounted on a stationgry struc-
ture. The function is to lift, lower, and swing|loads at
various radii from a fixed center of rotatfion. See
Fig. 22-0.2.1-5.

trailer- or railcar-mounted: a crane, consisting of 4 rotating
mast, mainframe or base, and boom, mou

traveling base-mounted: a crane, consisting of a| rotating
mast, boom, mainframe or base, and one or mofe opera-
tor’s stations, mounted on a traveling base. The|function
is to lift, lower, and swing loads at various gadii. See
Fig. 22-0.2.1-8.

wheel-mounted: a crane, consisting of a rotatihg mast,
mainframe or base, operator’s station(s), and boom,
mounted on commercial truck vehicle, a trailer, or an
off—road Veh1cle equlpped with axles and rubper-tired

3 ntrol station
or have separate stations for drlvmg and operating. Its
function is to lift, lower, and swing loads at various
radii. See Figs. 22-0.2.1-1, 22-0.2.1-2,22.0.2.1-3, 22.0.2.1-7,
22-0.2.1-8, and 22-0.2.1-9.

22-0.2.2 General Definitions

accessory: a secondary part or assembly of parts that
contributes to the overall function and usefulness of a
crane.

(16)
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Fig. 22-0.2.1-3 Commercial Truck-Rear-Mounted With Remote Control

hardwired
or wireless

Fig. 22-0.2.1-4 Crawler-Mounted
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Fig. 22-0.2.1-5 Stationary Installation

Fig. 22-0.2.1-6 Railcar Installation

Fig. 22-0.2.1-7 Trailer-Mounted

N
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Fig. 22-0.2.1-8 Traveling Base-Mounted on Trailer

'

*—ﬁ?_ﬁqub——{

adminisfrative or regulatory authority: governmental
agency qr the employer in the absence of governmental
jurisdictjon.

alteratiopn (modification): any change in the original
equipmgnt manufacturer’s design configtiration of the
crane thlat pertains to load-supporting components,
load-pogitioning components, and.other components
that affeft the safe load-carrying\capability of the crane
(e.g., counterweights, holding valves) including
operatiopal aids, limit devices, and load charts.

anti-two-plock device: a device that, when activated, disen-
gages all crane functions whose movement can cause
two-blogking.

axle: the|shaftsot spindle with which or about which a
wheel r¢tates’ On wheel-mounted cranes, it refers to

a type af_axle assembly 1nr*]11(']1ng hnnmnga gearing

boom extensions, manual or hydraulic (one or more): sfruc-
tural members, which extend and are usually lodated
in or on the outer boom or on the jib boom.

brake: a device used for retarding or stopping motjon.

cab: a housing that covers machine operator’s or driyer’s
station.

commercial truck vehicle: a commercial motor velicle
designed primarily for the transportation of properjty in
connection with business and industry.

controls: a means for controlling the movement funcfions
of the crane.
cab, station, or top seat: a control station dirgctly
attached to the crane where the operator sits or sthnds
on the crane.
ground or floor: a control station directly attachqd to

differential, bearings, and mounting appurtenances.

axle (tandem): two or more axles mounted in tandem in
a frame so as to divide the load between the axles and
permit vertical oscillation of the wheels.

ballast (counterweight): weight used to supplement the
weight of the machine in providing stability for lifting
working loads.

boom extension cylinder: the hydraulic cylinder(s) that
extends the boom’s extensions.

the crane, but witere the operator stands on the
ground — not the crane.

remote: a fixed or moveable control station not directly
attached to the crane. This could be electrical (wired or
wireless) or hydraulic controls.

crane: articulating boom crane.

crane rating: the crane shall be rated in ft-1Ib (N-m). This
rating shall be established by multiplying the manufac-
turer’s rated load by the minimum boom radius with the
boom in its horizontal retracted position (all extension
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booms retracted), outer and jib boom fully extended
and hook pin height equal to the inner boom pin height.

crossover points: in multiple layer spooling of rope on
drum, those points of rope contact where the rope
crosses preceding rope layer.

drum: the cylindrical member around which a rope is
wound for lifting and lowering the load.

dynamic loads: loads introduced into the machine or its

model designation: manufacturer’s model number for
articulating boom crane.

mounting or suspension beam: a structural member used in
three-point mounting concept, which allows the chassis
frame to twist and transfers the crane’s loading into
chassis rails.

mounting structure: the structure on which the crane is
mounted.

components due to accelerating or decelerating forces.

electically insulated: a material property that is related
to the material’s ability to resist conduction of electricity.

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

innef boom: the structural member, attached to the mast,
whi¢h supports the outer boom(s).

innel boom lift cylinder: the hydraulic cylinder that lifts
the jnner boom.

innel boom pivot: the horizontal pin about which the inner
booin is raised or lowered relative to the mast.

jib ({ly jib): an articulating or fixed boom assembly with
or without extendable boom sections that attaches to
the puter boom.

load{ working: the external load in pounds (kilograms)
applied to the crane, including the weight of load-
attaghing equipment such as slings, pallet forks, and

gragples.

load plock, lower: the assembly of hook or shackle, swivel,
shegves, pins, and frame suspended by the hoisting rope.

load plock, upper: the assembly of shackle, swivel, sheaves,
ping, and frame suspended from thetboom point.

load froist mechanism: a hoist drum ér ¥0pe reeving system
used for lifting and lowering loads.

load |hook: a structural compenent that pins to the outer
booin, jib boom, extensions; or the load line and is used
for gttaching loads te.thé crane.

load |indicator: a device that measures the weight of the
load|.

load |radius:\the’horizontal distance from the centerline
of rqtation to the centerline of the hook pin at any boom
position:

nonliffing atfachment: devices attached to the cfane that
perform functions other than lifting a lead] such as
augers, tampers, and hydraulic hammers.

operational aid: an accessory that provides infprmation
to facilitate operation of a crane.or that takes dqontrol of
particular functions without action of the operafor when
a limiting condition is sensed{ Examples of such devices
include, but are not limited,to, the following:

(a) two-block damage-prevention system

(b) rated capacityindicator

(c) rated capadity’ (load) limiter

(d) crane leyelindicator

(e) loaddndicator

(f) minimum wrap limiter

outer.bgom: the structural member, attached to the inner
boom, which supports the jib boom.

outer boom cylinder: the hydraulic cylinder that|lifts and
lowers the outer boom in relation to the innex} boom.

outer boom pivot: the horizontal pin about which the outer
boom is raised and lowered relative to the innpr boom.

overload protection system: a system that automatically
monitors the crane’s lifting condition and prevents
movement of the crane that results in an ¢verload
condition.

payload: the load or loads being transported by fthe com-
mercial truck chassis from place to place.

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

rated capacity indicator: a device that automatically moni-
tors radius, load weight, and load rating and warns the
crane operator of an overload condition.

load ratings: ratings in pounds (kilograms) established
by the manufacturer.

mainframe (base): the stationary base of the crane that
supports the mast or turntable.

mast: a frame for use in connection with supporting a
boom from mainframe or base.

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

rated capacity (load) limiter: a device that automatically
monitors radius, load weight, and load rating and pre-
vents movements of the crane, which would result in
an overload condition.

reeving: a rope system in which the rope travels around
drums and sheaves.

rope: refers to wire rope unless otherwise specified.

rotation resistant rope: a wire consisting of an inner layer
of strands laid in one direction covered by a layer of
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strands laid in the opposite direction; this has the effect
of counteracting torque by reducing the tendency of the
finished rope to rotate.

running rope: a rope that travels around sheaves or
drums.

shall: a word indicating a requirement.

sheave: a grooved wheel or pulley over which the rope
travels.

swing (slewing) mechanism: the machinery involved in
providing rotation of the mast and boom.

swivel: a load carrying member to permit rotation under
load in a plane perpendicular to the direction of the load.

swiveling: the rotation of the load attachment portion
(hook or shackle) of a lower load block or hook assembly
about its axis of suspension in relation to the load line(s).

telescoping boom: consists of a boom from which one or

should: al word indicating a recommendation.

side load{ng: a load applied at an angle to the vertical
plane of|the boom.

stability:[a condition in which the sum of the moments
tending fo overturn the unit is less than the sum of the
momentp resisting overturning.

stabilizer} an extendable or fixed member(s) attached to
the mouhting base to increase the stability of the crane,
but whi¢h may not have the capability of relieving all
of the weight from wheels or tracks.

stabilizer| cylinder, horizontal: a hydraulic cylinder that
extends [the stabilizer.

stabilizer|cylinder, vertical: a hydraulic cylinder that low-
ers the stabilizer pad to ground surface.

stabilizer|pad: the structural member that distributes unit
load ovdr ground surface.

standard [crane: as defined by the manufacturer.

structural competence: the ability of the machine and its
comporfents to withstand the stresses imposed by,
applied Joads within the rating of the crane.

swing (slpwing): rotation of the mast and boom foimove-
ment of Joads in a horizontal direction about the axis of
rotation,
swing (slpwing) cylinders: two opposed(single-acting cyl-
inders that act on a rack gear which engages the mast
pinion.
swing (slewing) drive gearbox—a-mechanism that drives
the mas{ or turntable.

more boom sections are telescoped for additional lelllgth.
tipping: see stability.

transit: the moving or transporting of a ¢iane from one
job site to another.

travel: the function of the machinemoving under itsjown
power from one location to another.

two-block damage-preventionssystem: a system that|will
stall when two-blocking occurs without causing darhage
to the hoist rope or cranie machinery components.

two-blocking: the Londition when the lower load Rlock
or hook assembly comes in contact with the upper |load
block or boomi point sheave assembly.

vehicle: a mobile chassis on which an articulating drane
is mounted. May include, but is not limited {o, a
commercial truck, a crawler chassis, an off-road chdssis,
avtailcar, or a trailer.

weight of crane: weight of manufacturer’s standard arficu-
lating boom crane. List separately weights of optjonal
items such as hydraulic pump, hydraulic oil, coupter-
weight, ballast, accessories, and equipment addeg¢l by
installer.

wheelbase: the distance between centers of front and|rear
axles. For a multiple axle assembly, the axle centef for
wheelbase measurement is taken at the midpoint of the
assembly.

winch (hoist): a power driven drum(s) capable of lifting
and lowering loads.
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SECTION 22-0.3: LEGEND FOR FIGS. 22-0.3-1
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THROUGH 22-0.3-4

articulating angle — the angle through which the outer boom moves from full retraction to full extension of the outer boom lift
cylinder (Fig. 22-0.3-2)
cab-to-axle dimension — the distance from the back of the chassis cab to the centerline of the rear axle, or tandem axle assem-

b 29021

L L 1l s e Lal
Dty 18+ UG o StratronTayT
center of gravity of crane [Fig. 22-0.3-1, illustration (a)]
crane center of gravity, horizontal — the horizontal distance from the centerline of rotation to the center of weight of the stowed
crane in the travel position [Fig. 22-0.3-1, illustration (a)]
crane center of gravity, longitudinal — longitudinal center of gravity as measured from the centerline of rotation to the |center of
weight of the stowed crane in the travel position [Fig. 22-0.3-1, illustration (a)]
crane center of gravity, vertical — the vertical center of gravity as measured from the mounting surfaée“of the mainfranfe or base
to the center of weight of the stowed crane in the travel position [Fig. 22-0.3-1, illustration (a)]
crane height — the overall height measurement from the mounting surface of the crane to the highest point on the crgne when
stowed for travel [Fig. 22-0.3-1, illustration (a)]
centerline of rotation location, longitudinal — the horizontal distance parallel to the longitudinal centerline of the chassis from
the rear axle of the chassis to the centerline of rotation of the mast [Fig. 22-0.3-1, illustration (a)]
centerline of rotation — the vertical axis about which the mast rotates [Fig. 22-0.3-4, illustration (a)]
depth of crane — mounting space for crane less clearances [Fig. 22-0.3-1, illustration (c)]
elevation below horizontal — the travel of the hook to maximum depression Below horizontal (Fig. 22-0.3-3)
elevation above horizontal — the travel of the hook to maximum elevation @bove horizontal (Fig. 22-0.3-4)
chassis height — the height of the top of the chassis frame rail above gretind level [Fig. 22-0.3-1, illustration (a)]
front overhang — the distance from the most forward part of the vehigle.or crane ahead of the front axle to the center|ine of the
front axle [Fig. 22-0.3-1, illustration (a)]
ground clearance — the distance from the lowest part of the crang to the ground [Fig. 22-0.3-1, illustration (a)]
ground level — the surface (assumed to be flat and level) oncwhich the vehicle is supported [Fig. 22-0.3-1, illustration|(a)]
hook approach, horizontal (HAy) and vertical (HA,) — the harizontal distance from the centerline of rotation to the centprline of
the hook pin and the vertical distance from the crane.nmounting surface to the centerline of the hook pin when inner boom is at
maximum elevation, outer boom is fully retracted, and\all extension booms are fully retracted (Fig. 22-0.3-2)
hook height, maximum retracted — the height abaVe the mounting surface of the base of the unit of the centerline of fhe boom
tip hook pin with all booms at maximum elevatiotr and all extensions fully retracted [Fig. 22-0.3-1, illustration (b)]
hook height, maximum 1st extension — the height above the mounting surface of the base of the unit of the centerling of the
boom tip hook pin with all booms at maximum elevation and the 1st extension stage boom fully retracted [Fig. 22-0.3{1,
illustration (b)]
hook height, maximum 2nd extension = the height above the mounting surface of the base of the unit of the centerline of the
boom tip hook pin with all boems\at maximum elevation and the 1st and 2nd extension boom fully retracted [Fig. 22-0.3-1,
illustration (b)]
hook height, maximum 3rd extension [Fig. 22-0.3-1, illustration (b)]
hook height, maximum-4th’ extension [Fig. 22-0.3-1, illustration (b)]
mast offset — the amount of offset from the centerline of the longitudinal axis of the vehicle to the centerline of rotatigpn of the
mast of the crane\[Rig. 22-0.3-1, illustration (c)]
stabilizer vertical travel — the distance measured below mounting surface of crane to which the stabilizers could reach|when fully
extended [Fig£,22-0.3-1, illustration (b)]
load radius-+ the horizontal distance from the centerline of rotation to the centerline of the hook pin at any boom pogition [Fig.
22-043; 1, illustration (b)]
rearoverhang — the distance from the most rearward part of the vehicle or crane behind the rear axle to the centerling of the
rear axle in the traveling position [Fig. 22-0.3-1, illustration (a)]
horizontal reach, retracted — the distance from the centerline of rotation to the centerline of the boom tip hook pin with all

1 4 tad IO 22 021 b\l
720

L L H ol pu| 1 + i £uull HI| P L
boems—horzontaanrd-at-extensions—taty—retractedfHie: —Hustrater—{B)
horizontal reach, 1st extension — the distance from the centerline of rotation to the centerline of the boom tip hook pin with all
booms horizontal and 1st extension stage fully extended [Fig. 22-0.3-1, illustration (b)]

horizontal reach, 2nd extension [Fig. 22-0.3-1, illustration (b)]

horizontal reach, 3rd extension [Fig. 22-0.3-1, illustration (b)]

horizontal reach, 4th extension [Fig. 22-0.3-1, illustration (b)]

stabilizer spread — the distance measured between the centerlines of pivotal points of stabilizer pads at ground level at maxi-
mum spread [Fig. 22-0.3-1, illustration (b)]

width of unit in stowed position [Fig. 22-0.3-1, illustration (a)]

wheelbase [Fig. 22-0.3-1, illustration (a)]
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Fig. 22-0.3-1 Definitions of Specifications for Articulating Cranes (Cont’d)
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Fig. 22-0.3-2 Hook Approach

Fig. 22-0.3-4 Elevation-Above Horizonfal

EW j J Y Mounting
surface

Centerline

of rotation

Fig. 22-0.3-3 Elevation Below Horizontal

E2 — elevation above horizontal

E1 — elevation below horizontal
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SECTION 22-0.4: NOMENCLATURE FOR
ARTICULATING CRANES

Figure 22-0.4-1 provides nomenclature for articulating
cranes.

SECTION 22-0.5: PERSONNEL COMPETENCE

Persons performing the functions identified in this
Volume sha cet-theapphcablequalifyingcriterta
stated in this Volume and shall, through education,
training, experience, skill, and physical fitness, as

representative.

SECTION 22-0.6: TRANSLATIONS OF SAFETY-
RELATED INFORMATION AND

CONTROL DESIGNATIONS

(a) Trpnslation of Non-English Documentation into

English
(1) [The wording of written non-English safety

informafion and manuals regarding use, inspection, and
maintenfince shall be translated into English using pro-
fessional translation industry standards, which include,
but are ot limited to, the following:
(-f) translation of the complete paragraph mes-
sage, ingtead of word by word
(-p) grammatical accuracy
(-f) respectfulness of the source document con-
tent without omitting or expanding the text
(-fl) accurate translation of the terminelogy
(-p) reflection of the level of sophistication of the
original [document

(2) [The finished translation shall'be verified for
compliance with (a)(1)(-a) through (a)(1)(-e) above by a
qualified person having an undefstanding of the techni-
cal cont¢nt of the subject matter,

(3) Pictograms used tonidentify controls shall be
described in the manmals. The pictograms should
comply with ISO 7000, SO 7296, or another recognized
source, if previously-defined. The text of the descriptions
shall megt the eriferia of (a)(1) and (a)(2) above.

(b) Any non=English documentation provided in
addition| tq Eriglish shall be translated and reviewed in

SECTION 22-0.7: REFERENCES

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

ANSI/AWS D14.3, Welding Specifications for Earth
Moving, Construction, and Agricultural Equipment
Publisher: American Welding Society (AWS), 8669 NW

ce i a 1 0O AW rg)

ASME B30.5-2011, Mobile and Locomotive Crane$

ASME B30.10-2014, Hooks

ASME B30.23-2011, Personnel Lifting Systems

ASME B30.25-2013, Scrap and Materidl [Handlers

ASME B30.26-2010, Rigging Hardware

ASME P30.1-2014, Planning(for’ Load Handling
Activities

Publisher: The American\Society of Mecharical
Engineers (ASME), TwoPark Avenue, New York} NY
10016-5990 (www.adsme.org)

ISO 7000:2014, Graphical symbols for use on equipnfient’
ISO 7296:2012,‘Cranes — Graphic symbols’

Publisher: International Organization for Standardliza-
tion (ISO) Central Secretariat, Chemin de Blandgnnet
8, Case Postale 401, 1214 Vernier, Geneva, Switzerland
(Www.iso.org)

SAE ]J765-Oct90, Crane Load Stability Test Code

SAE J1063-Nov93, Cantilevered Boom C
Structures — Method of Test

SAE ]2703-Oct08, Cranes — Access and Egress

SAE Z726.1-1996, Safety Glazing Materials for Gldzing
Motor Vehicles and Motor Vehicle Equiptent
Operating on Land Highways — Safety Standarfl

Publisher: SAE International (SAE), 400 Commonw¢alth
Drive, Warrendale, PA 15096 (www.sae.org)

rane

U.S. Department of Transportation Standards
Publisher:  Superintendent of Documgnts,
U.S. Government Publishing Office (GPO), 732 N.
Capitol Street, NW, Washington, DC 20401
(www.gpo.gov)

! May also be obtained from the American National Stanflards
Institute (ANSI), 25 West 43rd Street, New York, NY 10036

~l +1 - 1 h ] 1 1
accordarrce-withthe TEQUITCIITCITS IIstet above.

14

tWwwwoarsTorg)-

(16)


https://asmenormdoc.com/api2/?name=ASME B30.22 2016.pdf

ASME B30.22-2016

|ejuoziioy ‘48p|

adA} xoqueab ‘anup (Bu

(@low 10 Buo) su

(s)4epuljAo uoisuaxe woog 'glL JapuljAo woog 48InQ "ZL

YIUIMCET wooq (qif A) qir -£L wooq Jauu| "L |

Li1jAD Jez11qe1S 28 1oad wooq (qif Ay) qir gL 10A1d wooq Jauu| "L
Ma|s) uoneloy °LE taputjAd wooq (qif Al gir "GL 1apuijAd 11| wooq seuuj “6
jooy peoT "0g wooq 48InQ vl s|ouo) '8
ISUsIxa woog ‘gl 10A1d wooq J18InQ ‘€L a|qejuiny 10 1sep L

adA} JapuljAo (Buima|s) uoijeioy
wieaq uoisuadsns 10 BunuNo| *

sauel) Sujje|ndijly 10§ ainjepuawonN 1-4°0-2¢ 'S4

(91)

15


https://asmenormdoc.com/api2/?name=ASME B30.22 2016.pdf

(16)

ASME B30.22-2016

Chapter 22-1
Construction and Characteristics

SECTION-22-1.1: _LOAD RATINGS

condition and inflation to tire manufacturer’s hich
o]

22-1.1.1 Load Ratings Where Stability Governs

Lifting Performance

(a) Thie margin of stability for determination of load
ratings, with booms of stipulated lengths at stipulated
working|radii for the various types of crane mountings,
is established by taking a percentage of the loads that
will prodluce a condition of tipping or balance with the
boom inlthe least stable direction, relative to the mount-
ing. The load ratings shall not exceed the following
percentafges for cranes, when tested in accordance with
SAE ]76% for indicated types of mounting.

Maximum

Type of Crane Mounting Load Ratings, %

Wheel-mdunted (including commercial 85
truck, tfailer, and off-road) crane with
stabiliz¢rs extended and set

Wheel-mdunted (including commercial
truck, trailer, and off-road), using stabi-
lizers partially extended and set

Wheel-mdunted (including commercial
truck, tfailer, and off-road), without
stabiliz¢r support

Railcar, wjthout stabilizer support

[Note (3)]

Crawler, Without stabilizer support

Crawler, ysing stabilizers fully extended
and set

NOTES:

(1) The fojlowing equation shall be.tised for less than full exten-
sion of all stabilizer beams tefind the rated capacity:

Notes (1) and (2)

75

85

75
85

PEAT - 0.1F)/1.25

rated pressure of rubber tires; boom lengths; (prpper
operating speeds for existing conditions; and sin gerjeral,
careful and competent operation.

22-1.1.2 Load Ratings Where Factors Other Than
Stability Govern Lifting Performance

(a) Load ratings at some radii may be based on sfruc-
tural, mechanical, hydraulic; 67 pneumatic limitafions
rather than stability.

(b) A nonsymmetrical-mounting requires a higher
loading to produce a-Condition of tipping in a dire¢tion
other than that ofdeast stability on which the load rafings
are established.\Therefore, if the crane specificdtion
includes additional ratings for directions other thaf the
least stableysuch ratings also may be governed by sfruc-
tural competence rather than stability. For such spedjified
additional ratings, the work area shall be indicated)and
for those ratings which might be governed by tipping

loads, the applicable percentage factors in
para. 22-1.1.1(a) shall not be exceeded.
(c) For all operational applications, the crane [load

ratings established by the manufacturer shall nqt be
exceeded.

22-1.1.3 Load Rating Charts

(a) Durable rating charts with legible letters and fig-
ures shall be provided with each crane, one attache¢d to
the crane at each fixed operator station. On wired| and
wireless remote operated cranes, a chart shall be of the
crane at ground level. One rating chart shall be i the
operator’s manual. The data and information to be|pro-
vided on these charts shall include but not be linpited
to the following:

Wh:_fre , ) . (1) a range of manufacturer’s crane load ratings at
T load dpplied at boom fip that gives the same moment  gt5404 operating radii, work areas, boom lengths, cohfig-
effectas boom mass . diib 1 h
P = sated capacity in the lifting direction specified urations, and jib lengths
T 4 tippingload (2) in areas where no load or reduced load is

o be

(2) If crane operation with stabilizers in positions other than fully

extended is permitted by the crane manufacturer, specified pro-
cedures, ratings, and limitations for any configurations that are
permitted shall be provided.

As a precaution while testing without stabilizer support, stabi-
lizers should be loosely applied; rail clamps should not be

used.

3

(b) The effectiveness of these preceding stability fac-
tors will be influenced by such additional factors as
freely suspended loads; rail, wind, or ground conditions;

16

handled, a work area figure or load rating chart shall
so state (see Fig. 22-1.1.3-1 for examples)

(3) levelness of the crane for rated loads

(4) if the crane is equipped with a winch, the line
pull rating for all reeving (parts of line) configurations

(b) In addition to the data required on the load rating

chart, the following information shall be shown either
on the load rating chart or in the operating manual:

(1) recommended tire pressure chart, where
applicable.

(16)
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Fig. 22-1.1.3-1 Work Areas
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Fig. 22-1.1.3-1 Work Areas (Cont’d)

Longitudinal
¢ of carrier —

Over side

¢ Boom

Over rear

Center of rotation

GENERAL NOTES:
(@ These

appropriate sets of diagrams supplied by the manufacturer.

(2)
tions on

(3)

Cautionary or warning notes relative to limita-
equipment and opérating procedures.
the maximum telescopic travel length of each
boom te]escopic sectiony
(4) whether sections are telescoped with power or
manually.
(5) pequence and procedure for extending and
retracting tel€scopic boom section.

(6)

haximum loads permif’rpd during actual boom

Over side
360 deg

(c)

lines determine the limiting position of any load for opération within the working areas indicated.
(b) Configurations that deviate significantly from the work areas shown in Fig. 22-1.1.3-1 shall have their working areas defined by

—E);\
Stabilizer suppaorts

Over front

SECTION 22-1.2: BOOM LIFT, BOOM
TELESCOPING, AND LOAD HQIST

MECHANISMS
22-1.2.1 Inner, Outer, and Jib Boom Lift Mechanism

thall
the
bort-
the

(a) The inner, outer, and jib boom cylinder(s)
be capable of elevating, lowering, and controlling
booms with rated load and shall be capable of sup
ing the boom and rated load without action by

extending operation, and any limiting conditions, or
cautions.

(7) hydraulic relief valve settings specified by the
manufacture.

(8) if the crane is equipped with a load hoist mecha-
nism, recommended parts of hoist reeving, size, length
and type of rope for various crane loads, and recom-
mended hoist reeving diagram. Sufficient information
to permit the user to procure replacement wire rope
shall be provided.

18

OpEldtOrL.

(b) An integrally mounted holding device (such as
a load holding check valve) shall be provided on the
cylinder(s) to prevent uncontrolled lowering of the
boom(s) in the event of a hydraulic system failure
(e.g., supply hose rupture).

22-1.2.2 Telescoping Boom(s)

(a) Extension and retraction of boom sections may be
accomplished through hydraulic, mechanical, or manual
means.
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(b) The powered retract and extend functions shall
be capable of controlling the rated load.

(c) An integrally mounted holding device (such as
a load holding check valve) shall be provided on the
cylinder(s) to prevent uncontrolled movement of the
boomy(s) in the event of a hydraulic system failure
(e.g., supply hose rupture).

22-1.2.3 Load Hoist Mechanism (Load Hoist

(d) Cylinders With Rope Reeving

(1) Cranes using a load hoist mechanism with
hydraulic cylinder(s) and rope reeving shall have power
and operational characteristics to perform all load lifting
and controlled lowering functions required in crane ser-
vice when operated under recommended conditions.

(2) Cylinders utilized with a load hoist rope reeving
system shall provide a working rope capacity (length)
for that system with the recommended rope size and

Equipped Machines Only)

(a) The hoist mechanism may consist of a winch or
hydtaulic cylinder(s) with necessary rope reeving.
(b) Winch Assembly. The winch drum assemblies shall
have¢ power and operational characteristics to perform
all 1pad lifting and lowering functions required in crane
servjice when operated under recommended conditions.
(1) When brakes are used with winch drums, they
shal] be of the size and thermal capacity to control all
ratedl crane loads with minimum recommended reeving.
Braljes shall be provided with adjustments, when neces-
sary] to compensate for lining wear and to maintain force
in springs, where used.
(2) Winch drums shall have rope capacity with the
recommended rope size and reeving to perform crane
servlice within the range of boom lengths, operating
radi}, and vertical lifts specified by the manufacturer.
(-a) Not less than two full wraps of rope shall
remgpin on the drum when the hook is in the extremg
low [position and the booms are at maximum eleyation
and jextension. The drum shall be equipped with a-mini-
muin wrap limiter that prevents furtherdowering
motjon of the hoist when two wraps of fope remain.
(-b) The drum end of the rope shall be anchored
to the drum by an arrangement spegified by the crane
or winch manufacturer.
(-c) The drum flange-shall extend a minimum
% in. (13 mm) over the top-layer of rope at all times.
(3) The winch drunisshall provide a first layer rope
pitch diameter of net.less than 18 times the nominal
diamheter of the rope-used.
(4) A meanscontrollable from the operator’s station
shal] be provided to hold the drum from rotating in the
low¢ring direction and be capable of holding the rated
load without further action by the operator.
(c)_Tewo-Block Damage-Prevention System. On an articu-

reeving to perform crane service with the rangg of boom
lengths, operating radii, and vertical lifts"spefified by
the manufacturer.

(3) Cylinders shall be equipped
load-holding device to prevent uncentrolled
of the load in case of hydrauligiline failure.

(4) The load hoist cylindénshall be capabls
ing rated load without aétion of the operator.

with a
owering

of hold-

SECTION 22-1.3; \SWING MECHANISM
22-1.3.1 Swing-Control

The swing)mechanism shall start and stop wWith con-
trolled.acceleration and deceleration.

Devices

(a) A stopping means with holding powey in both
directions shall be provided to restrict movemgnt of the
rotating mast, when desired under normal operation.
The braking means shall be capable of being get in the
holding position and remaining so withouf further
action by the operator.

(b) A positive locking device or boom support shall
be provided to prevent the boom from rotatihg when
in stowed position for transit.

22-1:3.2 Swing Braking Means and Locking

SECTION 22-1.4: CRANE TRANSPORT

Commercial truck vehicle-mounted cranes shall meet
applicable requirements of U.S. Department of
Transportation Standards.

SECTION 22-1.5: ROPES AND REEVING

ACCESSORIES
22-1.5.1 Rope Design Factors

lating crane equipped with a winch, a two-block dam-
age-prevention system or an anti-two-block device shall
be provided. Stalling of the hydraulic system is
acceptable.

NOTE: The winch drum diameters, minimum wraps, and flange
height extension specified above are applicable to winch drums
for wire rope. If synthetic rope is utilized, the minimum drum
diameter, minimum wraps, and minimum flange height extension
of the winch drum shall be as specified by the synthetic rope
manufacturer or a qualified person.

19

(a) For supporting rated loads and for supporting the
boom and working attachments at recommended travel
or transit positions and boom lengths, the design factor
for live or running ropes that wind on drums or travel
over sheaves shall not be less than 3.5.

(b) For supporting the boom under recommended
boom erection conditions, the design factor for live or
running ropes shall not be less than 3.0.

(c) The design factors for rotation resistant ropes and
synthetic ropes shall not be less than 5.0.

(16)
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(d) The design factors specified in paras. 22-1.5.1(a)
through 22-1.5.1(c) shall be the total minimum breaking
force of all ropes in the system divided by the load
imposed on the rope system when supporting the static
weights of structure and crane rated load.

NOTE:  Minimum breaking force was formerly referred to as nomi-
nal breaking strength.

22-1.5.2 Ropes

ropes from becoming fouled when the block is lying on
the ground with ropes slack.

(d) All sheave bearings, except permanently lubri-
cated bearings, shall be provided with means for
lubrication.

22-1.5.5 Sheave Sizes

(a) Load hoisting sheaves, including those used in
conjunction with cylinders to provide a rope reeving

(a) All ropes shall be of a specification recommended
by the rgpe manufacturer, crane manufacturer, or a qual-
ified person for the intended use.

(b) Sofketing shall be done as recommended by the
manufadturer of the assembly or a qualified person.

(c) If & load is supported by more than one part of
rope, the¢ tension in the parts shall be equalized.

(d) Wherever exposed to ambient temperatures at the
rope in ¢xcess of 180°F (82°C), rope having an indepen-
dent wirp-rope core, wire-strand core, or other tempera-
ture-danpage resistant core shall be used.

(e) Rofation-resistant ropes and fiber core ropes shall
not be uked for boom extension systems.

22-1.5.3

(a) Eye splices shall be made in a manner recom-
mended|by the rope or crane manufacturer, and rope
thimbled should be used in the eye.

(b) Wire rope clips shall be drop-forged steel of the
single-sgddle- (U-bolt) or double-saddle-type clip. Mal-
leable cgst iron clips shall not be used. Wire rope clips
shall be|installed and assembled in accordance\ith
ASME B0.26.

(c) Popired sockets, swaged, compressed, ‘or wedge
socket fiftings shall be applied as recommended by the
rope, crdne, or fitting manufacturer.

(d) Wire rope clips used in conjunction with wedge
sockets| shall be attached in,accordance with
ASME BP0.26. This does not precftde the use of devices
specially| designed for dead ending rope in a wedge
socket.

Reeving Accessories

22-1.5.4 Sheaves

(a) Shpave grooves shall be free from surface condi-
tions which would cause rope damage. The cross-
radius at the bottom of the groove should be

sectiona
such as
used, and the s1des of the groove should be tapered
outwardly to facilitate entrance of the rope into the
groove. Flange corners should be rounded and the rims
should run true about the axis of rotation.

(b) Sheaves carrying ropes that can be momentarily
unloaded shall be provided with close-fitting guards or
other devices to guide the rope back into the groove
when the load is reapplied.

(c) The sheaves in the lower load block shall be
equipped with close-fitting guards that will prevent

20

system, shall have pitch diameters not less than 18 tjmes
the nominal diameter of the rope used.

(b) Lower load block sheaves shall have piteh digme-
ters of not less than 16 times the nominal diametpr of
the rope used.

(c) Boom extension system sheaves-shall have a pitch
diameter of not less than 15 times¢the nominal dianpeter
of the rope.

NOTE: The diameters specified above are applicable to sheaves
for wire rope. If synthetic tope is utilized, the minimum |pitch
diameters of the sheaves shall be as specified by the synthetiq rope
manufacturer or a qualified person.

22-1.5.6 Load“Hooks, Ball Assemblies, and Load
Blocks

Load hooks, ball assemblies, and load blocks shdll be
of sufficient weight to overhaul the line from the highest
hook*position for boom or boom and jib lengths,|and
the number of parts of line in use. Ball assemblies|and
load blocks shall be labeled with their rated capfcity
and weight. Hooks attached to the boom shall be laHeled
with their rated capacity. Hooks shall be equipped with
latches unless the application makes the use of a Jatch
impractical. When provided, the latch shall bridge the
throat opening of the hook for the purpose of retaiping
slings, or other lifting devices, under slack conditjons.

SECTION 22-1.6: CONTROLS
22-1.6.1 General

(a) Controls used during the crane operating ¢ycle
shall be located within reach of the operator whille at
the operator’s station and labeled as to their designated
function and direction of movement.

(b) Controls for “swing,” “inner boom,” “ofuter
boom,” ”]1b boom ” “boom extensmns and opt onal

holdmg in neutral posmon without the use of pos1t1ve
latches.

(c) Each control station, including remote control sta-
tions, shall be equipped with an “emergency stop” sys-
tem, located at the operator’s control station.

22-1.6.2 Control Forces and Movements

(a) Forces shall not be greater than 35 Ib (156 N) on
hand levers and not greater than 50 Ib (222 N) on foot
pedals.

(16)
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(b) Travel distance on hand levers shall not be greater
than 14 in. (356 mm) from neutral position on two-way
levers, and not greater than 24 in. (610 mm) on one-way
levers. Travel distance on foot pedals shall not be greater
than 10 in. (254 mm).

22-1.6.3 Wireless (Radio) Remote Controls

(a) If interference or loss of the transmission of the
wirgtess AreHo ‘;'; occt rovenments—Ssna STOP
and [the remote control system shall be designed such
thafl restarting is required before any movement
mes.
(b) When a wireless system is initially activated and
a crqane function control is selected, that function shall
hctivate.
(c) The crane’s manual controls shall be inoperative
when the remote controls are in use.
(d) The wireless remote shall be designed so that only
one [controller can operate the crane.

ac 7O

SECION 22-1.7: INSTALLATION

The crane manufacturer shall provide installation
instfuctions, including the following;:
(a) minimum frame strength [resistance to bending
morpent (RBM)] requirements for commercial truck
moynting, or dynamic gross reactions (vertical forcé;
torqlie, and moment) acting through the crane base for
othgr mountings
(b) information about subframe types anddesign for
comfmercial truck mountings, where applicable
(c) mounting bolt pattern, fastener types, and tight-
eninfg torque sequence and values for.vehicle mounting,
and [where different, for stationarfy mounting
(d) detailed load test and stability test procedures
(e} instructions for creating-or obtaining custom load
rating charts reflecting stability test results
(f] a predelivery inspection checklist

Installers shall follow all manufacturer’s installation
instfuctions. Where applicable installation instructions
are fo longef, available from the crane manufacturer, a
qualifiediperson may provide instructions for the
instgllation.

SECTION 22-1.8: CONSTRUCTION
22-1.8.1 Welding

All welding and welding operator qualifications for
load sustaining members shall be in accordance with
ANSI/AWS D14.3. Where special steels or other materi-
als are used, the manufacturer shall provide welding
procedures.

The crane and/or device manufacturers\irisfructions
shall describe the purpose of the device.['he crgne and/
or device manufacturer shall providé recommendations
for continued operation or shutdown of the| crane if
operational aids are inoperatiye or malfundtioning.
Without such recommendations and any prohibitions
from the manufacturer dgainst further operation, the
requirements of para,.22:3.2.2.(b) shall apply.

22-1.8.2.1 Two-Block Damage Prevention System or

Anti-Two-Block Device. See para. 22-1.2.3(c).

22-1.8.2:2" Overload Protection Systems apd Rated
CapacityLimiters. An overload protection system or
rated capacity limiter shall be provided.

22-1.8.2.3 Crane Level Indicator. Means|shall be
provided for the operator to visually determing the lev-
elness of the crane required by the manufacturer.

22-1.8.3 Hydraulic and Pneumatic Line Protedction

(a) Exposed lines subject to damage shall be protected
insofar as it is practical.

(b) Hoses that contain fluid over 725 psi (5|MPa) or
122°F (50°C) and are within 3 ft (1 m) of a fixefl control

station shall be guarded to protect the operatgr.

22-1.8.4 Lubricating Points

Lubricating points should be accessible without the
necessity of removing guards or other parts.

22-1.8.5 Stabilizers

(a) Means shall be provided to hold all stabjilizers in
the retracted position while in transit, and in the
extended position for crane operation.

(b) Each power operated stabilizer shall be visible
from an actuating location, unless the opeérator is

22-1.7.1 Testing

The installer shall perform tests on each crane
installed in accordance with Section 22-2.2.

22-1.7.2 Exhaust Gases

Engine exhaust gases shall be piped and discharged
in a direction away from the operator. All exhaust pipes
shall be guarded or insulated to prevent contact by per-
sonnel when performing normal duties.

21

assisted by a signalperson.

(c) Cylinders for vertical stabilization of the machine
shall be equipped with an integrally mounted holding
device (such as a pilot-operated check valve) to prevent
loss of support under load in the event of a hydraulic
system failure (e.g., supply hose rupture).

(d) Partially extended stabilizers — beams (if permit-
ted), stabilizer beam position.

(1) A device or system shall be provided that accu-
rately locates the stabilizer beam to coincide with the

(16)
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partially extended stabilizer position(s) on the load rat-
ing chart.

(2) Visible indication of the manufacturer’s speci-
fied stabilizer positions shall be provided by means such
as stripes painted on the stabilizers, decals, or an elec-
tronic display.

22-1.8.6 Design Requirements

Prototype models of production articulating boom

(b) All cab glazing shall be safety glazing material as
defined in SAE Z26.1. Windows shall be provided in
the front and on both sides of the cab with visibility
forward and to either side. Visibility shall include a
vertical range adequate to cover the boom point at all
times. The front window may have a section that can
be readily removed or held open, if desired. If the section
is of the type held in the open position, it shall be secured
to prevent inadvertent closure. A windshield wiper

cranes shall meet applicable requirements of SAE J1063.
On spedjal design booms (not production models) or
other spgcial lift conditions, calculations to a standard,
by a quadlified person, or by the crane manufacturer, are
acceptalfle.

22-1.8.7

(a) Mgans shall be provided for checking the manu-
facturer’ specified pressure settings in each hydraulic
circuit.

(b) Megans shall be provided to hold the vehicle sta-
tionary while operating the crane.

(c) Hgndholds and steps shall be provided to an ele-
vated opjerator station or cab, if equipped, and to ele-
vated ciane maintenance panels/doors and service
points, i accordance with SAE J2703. Principal walking
surfaces|to elevated operator’s stations, cabs, or mainte-
nance ar|d service points shall be of a skid-resistant type.

(d) If daily service or maintenance work must be per-
formed from an elevated position, a platform or work
positionjng anchorages shall be provided.

(e) Plptforms, if furnished, should comply with
SAE ]J2703.

22-1.8.7.1 Cabs
(a) Caps, if furnished, shall be construéted to protect
the operptor’s station from the weather

Miscellaneous Equipment

should be provided on the front window.

(c) All cab doors, whether of the sliding or $winging
type, shall be restrained from inadvertent-opening or
closing while traveling or operating the"machine.| The
door adjacent to the operator, if of the iswinging {ype,
should open outward and, if of the-gliding type, shpuld
slide rearward to open.

(d) A clear passageway shall,be provided fronj the
operator’s station to an exitidoor on the operator’s pide.

(e) A seat belt shall be provided in all single-cohtrol
station, wheel-mounted' cranes for use during trhnsit
and travel.

22-1.8.8 Replacement Parts

Replacement parts shall be manufactured by using at
least the.same design factors of the parts theyf are
intendeéd to replace.

SECTION 22-1.9: OPERATING MANUAL

The manufacturer shall furnish a crane operatingl and
maintenance manual(s) with the crane. The manyal(s)
shall include operational safety guidance for the unit,
crane operation instructions, crane specifications,|and
recommended service/maintenance information fof the
assembled unit.

22
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Chapter 22-2
Inspection, Testing, and Maintenance

SECTION 22-2.1: |INSPECTION

() hyr‘]rqn]ih system for proper oil lewvel and leaks:

22-2.1.1 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 addi-
tiongl steps need to be taken to address the hazard.

22-2.1.2 Inspection Classification

(a) Initial Inspection. Prior to initial use, all new and
altefed cranes shall be inspected to verify compliance
with the provisions of this Volume.

(b) Regular Inspection. Inspection procedure for

cranes in regular service is divided into two general
clasgifications based on the intervals at which inspection
shotild be performed. The intervals depend on the
natyre of the critical components of the crane and the
degfee of their exposure to wear, deterioration, or
malfunction. The two general classifications are herein
desipnated as frequent and periodic, with respective
intefvals between inspections as defined.
(1) Frequent Inspection. Daily to monthly intervals.
(2) Periodic Inspection. One- to 12-month-intervals,
or a$ specifically recommended by the manufacturer or
a qualified person.

22-2.1.3 Frequent Inspection

It¢ms such as the following shdll be inspected for
defects at intervals as defined in para. 22-2.1.2(b)(1) or
as specifically indicated by the manufacturer, including
obsqrvation during opération for any deficiencies that
might appear betweén-regular inspections:
(a) all controlmechanisms for maladjustment
inteffering with\proper operation: daily, when used

(b} all control mechanisms for excessive wear of com-
ponents and contamination by lubricants or other
forefgn matter

daily, when used
(i) tires for cuts and recommended inflation|pressure
(j) wheels for loose nuts
(k) connecting pins and locking devices for year and
damage
(I) structural members for-damage or deforfnation

22-2.1.4 Periodic Inspection

Complete inspectiéns of the crane shall be pg¢rformed
at intervals as generally defined in para. 22-2]1.2(b)(2),
depending on thécrane’s activity, severity of service, and
environmentjor as specifically indicated below. Dated
records fer\periodic inspections shall be maintained.

These inspections shall include the requirements of
paras22-2.1.3 and items such as the following|

(a) deformed, cracked, or corroded membefrs in the
crane structure and entire boom.

(b) loose bolts or rivets.

(c) cracked or worn sheaves and drums.

(d) worn, cracked, or distorted parts such|as pins,
bearings, shafts, gears, rollers, and locking deyices.

(e) excessive wear on brake and clutch syst¢m parts,
linings, pawls, and ratchets.

(f) any significant inaccuracies of operatiqnal aids
(refer to para. 22-2.1.5).

(g) lack of performance and compliance with safety
requirements of gasoline, diesel electric, or othpr power
plants.

(h) excessive wear of chain drive sprockets and exces-
sive chain stretch.

(i) cracked crane hooks.

(j) malfunctioning travel steering, braking, and lock-
ing devices.

(k) excessively worn or damaged tires.

(I) hydraulic and pneumatic hose, fittings, arjd tubing

(1) evidence of leakage at the surface of the flexible

(c npprafinna] aids for malfiinction

(d) all hydraulic hoses, particularly those that flex in
normal operation of crane functions, should be visually
inspected once every working day, when used

(e) hooks and latches for deformation, chemical dam-
age, cracks, and wear (refer to ASME B30.10)

(f) rope reeving for compliance with crane manufac-
turer’s specifications

(g) electrical apparatus for malfunctioning, signs of
excessive deterioration, dirt, and moisture
accumulation
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hose or its junction with the metal end couplings.

(2) blistering or abnormal deformation of the outer
covering of the hydraulic or pneumatic hose.

(3) leakage at threaded or clamped joints that can-
not be eliminated by normal tightening or recom-
mended procedures.

(4) evidence of excessive abrasion or scrubbing on
the outer surface of a hose, rigid tube, or fitting. Means
shall be taken to eliminate the interference of elements
in contact or otherwise protect the components.

(16)
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(m) hydraulic and pneumatic pumps and motors
(1) loose bolts or fasteners
(2) leaks at joints between sections
(3) shaft seal leaks
(4) unusual noises or vibration
(5) loss of operating speed
(6) excessive heating of the fluid
(7) loss of pressure
(n) hydraulic and pneumatic valves

(b) A crane that has been idle for a period of over
6 months shall be given a complete inspection conform-
ing with the requirements of paras. 22-2.1.3, 22-2.1.4,
and 22-2.4.2 before being placed in service.

SECTION 22-2.2: TESTING

The following required tests should be conducted in
the prescribed order as listed below: operational, load,
and stability

(1) gracks in valve housing

(2) Jmproper return of spool to neutral position

(3) leaks at spools or joints

(4) pticking spools

(5) failure of relief valves to attain correct pressure
setting

(6) |relief valve pressures as specified by the
manufadturer

(0) hydraulic and pneumatic cylinders

(1) [drifting caused by fluid leaking across the
piston

(2)

(3)

4)

Fod seals leakage
eaks at welded joints
bcored, nicked, or dented cylinder rods
(5) flented case (barrel)
(6) Joose or deformed rod eyes or connecting joints
(p) hydraulic filters, evidence of rubber particles on
the filtey element, which may indicate hose, “O” ring,
or other|rubber component deterioration. Metal chips
or piecep on the filter may denote failure in pumps,
motors, pr cylinders. Further checking will be necessary
to determnine the origin of the problem before corregtive
action cgn be taken.
(q) laljels are in place and legible.

22-2.1.5

(a) Prfor to daily operation, operational aids shall be
inspectefl in accordance with the device/crane manufac-
turer’s rpcommended procedures_to determine if they
are funcfioning properly.

(b) Operational aids shall\be inspected and tested in
accordance with the device/crane manufacturer’s
recomnjended procedures as part of the periodic
inspectign of para®22-2.1.4.

(c) When opérational aids are inoperative or malfunc-
tioning, the ctane and/or device, manufacturer’s recom-
mendatipngfor continued operation or shutdown of the

Operational Aids

22-2.2.1 Operational Tests

(a) Prior to initial use, all new and reinstalled cranes
shall be tested by a designated person € verify corppli-
ance with the operational requiremeénts of this sedtion,
including functions such as the following:

(1) load lifting and lowering mechanisms

(2) boom lifting and leweting mechanisms
(3) boom extension ahd retraction mechanisn
(4) swinging mechanism

(5) travel mechanism

(6) operational aids

(b) When ¢hle*complete crane is not supplied byj
manufactiirer, such tests shall be conducted at
assembly.

(c)~Operational test results shall be made availaple.

one
inal

22-2.2.2 Load Test

(a) Prior to initial use, all new and reinstalled cranes
shall be inspected and load tested by or under the direc-
tion of a qualified person. A written test report phall
be prepared and placed on file. Test loads shall e as
recommended by the crane manufacturer and shaqI not

be less than 100% or more than 110% of rated load at a
horizontal reach that is recommended by the manfifac-
turer or a qualified person and produce the maxithum
bending moment through the crane base. Tests shell be
conducted to the extent necessary to ensure compliance
with the crane’s maximum load ratings, including|sys-
tems such as the following:

(1) boom(s) — elevating and lowering

(2) boom(s) — extending

(3) swing (slewing)

(4) operational aids

(56) optional attachments

crane shalt be followed until the problems are corrected
[refer to para. 22-3.2.2(b)]. Without such recommenda-
tions and any prohibitions from the manufacturer
against further operation, the requirements of
para. 22-3.2.2(b) shall apply.

22-2.1.6 Cranes Not in Regular Use

(a) A crane that has been idle for a period of 1 month
or more, but less than 6 months, shall be given an inspec-
tion conforming with the requirements of paras. 22-2.1.3
and 22-2.4.2(a) before being placed in service.
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(b) The load tests shall consist of the following opera-

tions as a minimum requirement:

(1) Lift the test load to ensure that the load is sup-
ported by the crane.

(2) Swing the crane the full range of its swing.

(3) Articulate/extend the crane within the allow-
able working radius for the test load.

(4) For cranes equipped with a winch, hoist and

lower the maximum load for the winch and ensure the
load is held with the brake.
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(c) The need for load testing of repaired, altered, or
modified cranes shall be determined by a qualified per-
son. When a load test is required, testing shall be in
accordance with para. 22-2.2.2(b)(1) through (b)(4), as
necessary, depending on the extent of the repair or
alteration.

22-2.2.3 Stability Test

(a) Prior to use, all new and reinstalled

(6) Lower the lower load block to the ground or
otherwise secure against dropping.

(7) Relieve hydraulic oil pressure from all hydraulic
circuits before loosening or removing hydraulic
components.

(b) “Warning” or “Out of Order” signs shall be placed
on the crane controls. Signs shall be removed only by
authorized personnel.

(c) After adjustments and repairs have been made,

vehicle-mounted cranes shall be stability tested by or
undpr the direction of a qualified person. The test shall
be cpnducted with the completed, unloaded vehicle on
a firm, level surface. Tests shall be conducted in accor-
dange with SAE ]765. A written test report shall be
prefared and kept on file. Test loads shall correspond
witl] the inverse of the maximum load ratings percent-
age [listed in para. 22-1.1.1 at the maximum horizontal
reach and in the least stable direction(s) relative to the
moynting.

(b} Operational aids that function to restrict the capac-
ity ¢f the crane may be temporarily overridden during
the performance of the stability test, if required to handle
the test load.

(c) The need for stability testing of a repaired, altered,
or nfodified vehicle-mounted crane shall be determined
by & qualified person. When a stability test is required,
testing shall be in accordance with para. 22-2.2.3(a) and
(b), ps necessary, depending on the extent of the repair
or alteration.

SECTION 22-2.3: MAINTENANCE
22-2.3.1 Preventive Maintenance

(a) A preventive maintenance programshall be estab-
lish¢d and should be based on the wecommendations
outlned in the crane manufacturer’ssmanual. If a quali-
fied|person determines it is appropriate, the program
should also include that individtial’s additional recom-
menjdations based on a review of the crane application
and |operations. Dated recprds should be placed on file.

(bp It is recommended that replacement parts be
obtained from the-eriginal equipment manufacturer or
be of equal quality.

22-2.3.2 Maintenance Procedure

(a) Before adjustments and repairs are started on a
crane.(the following precautions shall be taken as

the crane shall not be returned to service until-alll guards
have been reinstalled, trapped air remeved from the
hydraulic system, and maintenahce” eqhipment
removed.

22-2.3.3 Adjustments, Alterations, and Repajrs

(a) Any hazardous conditions disclosed by the inspec-
tion requirements of Section 22-2.1 shall be ¢orrected
before operation of th€)crane is resumed. Adjystments,
alterations, and repairs shall be done only by dgsignated
personnel.

(b) Adjustments shall be made within the gnanufac-
turer’s specified tolerances to maintain correct function-
ing of.components. The following are examples of
components that may need adjustment:

(1) functional operating mechanisms

(2) operational aids

(3) pneumatic, electronic, hydraulic, and nechani-
cal control systems

(4) power plants

(5) braking systems

(c) Repairs or replacements shall be proyided as
needed for operation. The following are examjples:

(1) critical parts of functional operating mecha-
nisms that are cracked, broken, corroded, bent, [or exces-
sively worn.

(2) critical parts of the crane structure
cracked, bent, broken, or excessively corroded|

(3) damaged or worn hooks as describdd under
“Maintenance” in ASME B30.10. Repairs by welding or
reshaping are not recommended.

(d) Repairs shall be made according to the fnanufac-
turer’s instructions if instructions are availabl¢. Absent
instructions from the manufacturer, repairs|shall be
made according to the directions of a qualified person.

that are

applicable:

(1) Place crane where it will cause the least interfer-
ence with other equipment or operations in the area.

(2) Set all controls in the “OFF” position and ensure
all operating features are secured from inadvertent
motion.

(3) Render starting means inoperative.

(4) Stop power plant or disconnect at power takeoff.

(5) Lower the boom to the ground, if possible, or
otherwise secure against dropping.

25

(e) Repairs shall return the crane to a condition of
structural, mechanical, and functional integrity to per-
mit operation of the crane in accordance with the manu-
facturer’s published performance specifications.

(f) Alterations shall only be performed according to
instructions from the manufacturer. Absent instructions
from the manufacturer, a qualified person may provide
instructions for the alteration.

(g) Instructions shall be provided by the manufac-
turer for the removal of air from hydraulic circuits.
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22-2.3.4 Lubrication

(a) All moving parts of the crane for which lubrication
is specified should be regularly lubricated. Lubricating
systems should be checked for proper delivery of lubri-
cant. Care should be taken to follow the manufacturer’s
recommendations as to the points and frequency of
lubrication, maintenance of lubricant levels, and types
of lubricant to be used.

(b) Machinery shall be stationary while lubricants are

(2) Care shall be taken when inspecting sections
of rapid deterioration such as flange points, crossover
points, and repetitive pickup points on drums.

(3) Care shall be taken when inspecting rotation-
resistant ropes, because of their higher susceptibility to
damage and increased deterioration when working on
equipment with limited design parameters. The internal
deterioration of rotation-resistant ropes may not be
readily observable.

being arfplied and protection prox;ided as called for in
paras. 22-2.3.2(a)(2) through 22-2.3.2(a)(5), unless
equippegl for automatic or remote lubrication.

SECTION 22-2.4: ROPE INSPECTION, REPLACEMENT,

AND MAINTENANCE

22-2.4.1 General

All ingpections shall be performed by a designated
person. Any deficiencies identified shall be examined
and a d¢termination made by a qualified person as to
whether|they constitute a hazard, and if so, what addi-
tional stpps need to be taken to address the hazard.

Due tq crane design configuration to maintain mobil-
ity, sheaye diameters, drum diameters, and rope design
factors qre limited. Because of these limited design
parametprs, inspection to detect deterioration in accor-
dance with para. 22-2.4.2 and timely replacement in
accordarce with para. 22-2.4.3 are essential. If synthetic
ropes ar¢ provided in lieu of wire ropes, the inspection,
replacenpent, and maintenance criteria for the rope shall
be provided by the synthetic rope manufacturer ora
qualified person.

22-2.4.2

(a) Frdquent Inspection

(1) All running ropes in serviceshould be visually
inspectefl once each working day. A"visual inspection
shall conjsist of observation of¢all*rope that can reason-
ably be expected to be in useduring the day’s operations.
These vi$ual observationsshould be concerned with dis-
coveringl gross damagg that may be an immediate haz-
ard, inclfiding the fellowing:
(-fi) distortion of the rope such as kinking, crush-
ing, uns{anding, birdcaging, main strand displacement,

Inspection

or core frottusion. Loss of rope diameter in a short rope
length op tmevenness of outer strands should provide

(b) Periodic Inspection
(1) The inspection frequency shall be determjined
by a qualified person and shall be based onsuch fagtors
as expected rope life as determined by experience on the
particular installation or similar installations, severity of
environment, percentage of capacity lifts, frequency
rates of operation, and exposure‘to’shock loads. Indpec-
tions need not be at equal caléndar intervals and shpuld
be more frequent as the repe‘approaches the end ¢f its
useful life. This inspection’shall be performed at [east
annually.
(2) This inspection shall cover the entire length of
the rope. Onlythe surface wires of the rope neefl be
inspected. Noattempt should be made to open the gope.
Any deterioration resulting in an appreciable logs of
original'strength, such as the conditions descrjbed
belaw,“shall be noted and determination made 3s to
whether further use of the rope would constityte a
hazard.
(-a) points listed in para. 22-2.4.2(a)
(-b) reduction of rope diameter below nonpinal
diameter due to loss of core support or internal or ekter-
nal corrosion
(-c) severely corroded or broken wires at
connections
(-d) severely corroded, cracked, bent, worf, or
improperly applied end connections
(3) Care shall be taken when inspecting sectiops of
rapid deterioration, such as the following:
(-a) sections in contact with saddles, equallizer
sheaves, or other sheaves where rope travel is limjted
(-b) sections of the rope at or near terminal pnds
where corroded or broken wires may protrude

end

22-2.4.3 Rope Replacement

(a) No precise rules can be given for determinatipn of

evidence that the rope or ropes must be replaced.

(-b) general corrosion.

(-c) broken or cut strands.

(-d) number, distribution, and type of visible bro-
ken wires [see paras. 22-2.4.3(b)(1), 22-2.4.3(b)(2), and
22-2.4.3(b)(7) for further guidance].

(-e) core failure in rotation-resistant ropes (see
Fig. 22-2.4.2-1). When such damage is discovered, the
rope shall be either removed from service or given an
inspection as detailed in para. 22-2.4.2(b).
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the exact time for rope replacement since many variable
factors are involved. Once a rope reaches anyone of the
specified removal criteria, it may be allowed to operate
to the end of the work shift, based on the judgment of
a qualified person. The rope shall be replaced after that
work shift, at the end of the day, or at the latest time
prior to the equipment being used by the next work shift.

(b) Removal criteria for rope replacement shall be as
follows:

(1) broken wires
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Fig. 22-2.4.2-1 Core Failure in 19 X 7 Rotation-Resistant Rope

{

GENERAL NOTE:

(-a) in running ropes, six randomly distributed

t

Note the lengthening of lay and reductions of diameter.

Reduction of rope diameter

be kept on file. This report shall cover points of deteriora-

broKen wires in one lay or three broken wires in one
strapd in one lay

(-b) in rotation-resistant ropes, two randomly
ibuted broken wires in six rope diameters or four
omly distributed broken wires in 30-rope diameters
(2) one outer wire broken at the point of contact
with the core of the rope that has worked its way out
of the rope structure and protrudes or loops out from
the fope structure. Additional inspection of this section
is regquired.

(3) independent wire rope core (IWRC) or strand
protrusion between the outer strands.

(4) kinking, crushing, birdcaging, or any other
damage resulting in distortion of the rope structure.
(6) apparent damage from any heat source, includ-
but not limited to, welding, power line strikes, or
ning.

(6) reduction from nominal diameter of more
50/0.

(7) severe corrosion as evidenced by pitting.

(8) deviation shall be allowed from the rémoval
criteria listed in paras. 22-2.4.3(b)(1)~through
22-2.4.3(b)(7) only with written approval of the
marnjufacturer of the specific wire rope.

(c) Broken wire removal criteria cited in this Volume

applies to wire rope operating on) multilayer drums
regafrdless of sheave material.
(d) Replacement rope shall have the same or higher
minjmum breaking force-as-the original rope furnished
or rgcommended by the.¢crane manufacturer. Any devia-
tion|from the original'size, grade, or construction shall
be specified by alrope manufacturer, the crane manufac-
turef, or a qudlified person.

(e} Ropesinot in regular use: All rope that has been
idle|for@-period of a month or more due to shutdown
or sfordge of a crane on which it is installed shall be

disti
rand

Ccore

ing,
ligh

than

tion listed in para. 22-2.4.2(b)(2). If the ropegis feplaced,
only the fact that the rope was replaced need be
recorded.

(g) Along-range inspection prograim should pe estab-
lished and should include records on the examination
of ropes removed from servicerso-that a relatiorship can
be established between vistial Observation arjd actual
condition of the internal tructure.

22-2.4.4 Rope Maintenance

(a) Rope should’be stored to prevent danage or
deterioration.
(b) Unreeling or uncoiling of rope shall be| done as
recommenided by the rope manufacturer and yvith care
to avoid Kinking or inducing a twist.
(¢). Prior to cutting a wire rope, seizings|shall be
placed on each side of the point to be cut. The shinimum
length of each seizing shall be equal to or exceed the
fiominal diameter of the wire rope to which if is being
applied. Seizing may consist of wire, strand,|tape, or
other material as long as the seizing holds the wires and
strands firmly in place during the rope’s cutting and
handling. The required number of seizings is ag follows:
(1) on preformed wire rope, one seizing|on each
side of the point to be cut
(2) on nonpreformed wire rope, at least th
ings on each side of the wire rope to be cut
(d) During installation, care should be exefcised to
avoid dragging of the rope in dirt or around objects that
will scrape, nick, crush, or induce sharp bend} in it.
(e) Rope should be maintained in a well-libricated
condition. It is important that lubricant appliefl as part
of a maintenance program shall be compatible|with the
original lubricant, and to this end, the rope manfifacturer
should be consulted; lubricant applied shall e of the
type that does not hinder visual inspection. Those sec-
tions of rope that are located over sheaves or dqtherwise
hidden during inspection and maintenance prpcedures

ree seiz-

given an inspection in accordance with para. 22-2.4.2(b)
before it is placed in service. This inspection shall be
for all types of deterioration and shall be performed by
a designated person.
(f) Inspection Records

(1) Frequent Inspection. No records required.

(2) Periodic Inspection. To establish data as a basis
for judging the proper time for replacement, a dated
report of rope condition at each periodic inspection shall
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require special attention when lubricating rope. The
object of rope lubrication is to reduce internal friction
and to prevent corrosion.

(f) When an operating rope shows greater wear at
well-defined localized areas than on the remainder of
the rope, rope life can be extended (in cases where a
reduced rope length is adequate) by cutting off a section
at the worn end, and thus shifting the wear to different
areas of the rope.
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Chapter 22-3
Operation

SECTIO =3.1: i The
RESPONSIBILITIES level of testing will be determined by the standafdyprac-

22-3.1.1

Crangs shall be operated only by the following
personnel:

(a) thiose who have met the requirements of
paras. 22-3.1.2(a) through 22-3.1.2(c) and 22-3.1.2(f).

(b) those who have met the requirements of
para. 2213.1.2(d) and who are training for the type of
crane bding operated. While operating the crane, the
trainee rpust be under the supervision of a designated
person. The number of trainees permitted to be super-
vised by]| a single designated person, the physical loca-
tion of the designated person while supervising, and the
type of cpmmunication required between the designated
person ahd the trainee shall be determined by a qualified
person.

(c) mgintenance personnel who have completed all
operatoi| trainee qualification requirements. Operation
by these [persons shall be limited to those crane functions
necessarly to perform maintenance on the crane or«to
verify tHe performance of the crane after maintehance
has beer] performed.

(d) inspectors who have completed all*eperator
trainee qualification requirements. Operatioh by these
persons phall be limited to those crang¢ functions neces-
sary to dccomplish the inspection.

Operators

22-3.1.2

(a) Operator and operator. trainees shall meet the fol-
lowing physical qualifications unless it can be shown
that failyre to meet the)qualifications will not affect the
operatioh of the grafie. In such cases, specialized clinical
or medi¢al judgments and tests may be required.

(1) yisiomyof at least 20/30 Snellen in one eye and
20/50 in| thé~other, with or without corrective lenses.

Qualifications for Operators

tice for the industry where the crane is employed|and
this test shall be confirmed by a recognized| laborgtory
service.
(7) no evidence of having physical.defects or ¢mo-
tional instability that could renderahazard to the opera-
tor or others, or that in the opinion.of the examiner cpuld
interfere with the operator’§\performance. If evidence
of this nature is found, it-tay be sufficient caus¢ for
disqualification.
(8) no evidence-ef being subject to seizures o1 loss

of physical contrel; such evidence shall be sufficien{ rea-
son for disqualification. Specialized medical tests jmay
be required to, determine these conditions.
(b) Operator requirements shall include, but ngt be
limited, to, the following;:
(I) evidence of successfully passing a phypical
eXxamination as defined in para. 22-3.1.2(a).
(2) satisfactory completion of a written exanpina-
tion covering operational characteristics, controls,|and
emergency control skills, such as response to fire, ppwer
line contact, loss of stability, or control malfunctioh, as
well as characteristic and performance questions agpro-
priate to the crane type for which qualification is Heing
sought.
(3) demonstrated ability to read, write, comjpre-
hend, and use arithmetic and a load rating chait, in
the language of the crane manufacturer’s operation and
maintenance instruction materials.
(4) satisfactory completion of a combination yvrit-

ten and verbal test on load rating chart usage that cqvers
a selection of the configurations (the crane mafy be
equipped to handle) for the crane type for which quhlifi-
cation is being sought.
(5) satisfactory completion of an operation|test
demonstrating proficiency in performing lifting, flow-

(2) ability to distinguish colors, regardless of posi-
tion, if color differentiation is required.

(3) adequate hearing to meet operational demands,
with or without hearing aid.

(4) sufficient strength, endurance, agility, coordina-
tion, and speed of reaction to meet the operation
demands.

(5) normal depth perception, field of vision, reac-
tion time, manual dexterity, coordination, and no tend-
encies to dizziness or similar undesirable characteristics.

ering, booming, telescoping, and swinging functions at
various radii as well as shutdown. Testing shall also
include proficiency in prestart and poststart inspection,
securing procedures, and traveling by appropriate writ-
ten, oral, or practical methods.

(6) demonstrated understanding of the applicable
sections of the B30 Standard and federal, state, and local
requirements.

(c) Operators who have successfully qualified for a
specific crane type shall be requalified, if supervision
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deems it necessary. Requalification shall include, but not
be limited to, the following;:

(1) evidence of successfully passing a current phys-
ical examination as defined in para. 22-3.1.2(a)

(2) satisfactory completion of a written examina-
tion covering operational characteristics, controls, and
emergency control skills, such as response to fire, power
line contact, loss of stability, or control malfunction, as
wel - s ]
tionp appropriate to the crane type for which requalifica-
tion|is being sought
(3) demonstrated ability to read, write, compre-
hendl, and use arithmetic and a load rating chart, in
the language of the crane manufacturer’s operation and
maiftenance instruction materials
(4) satisfactory completion of a combination writ-
ten gnd verbal test on load rating chart usage that covers
a selection of the configurations (the crane may be
equipped to handle) for the crane type for which requali-
ion is being sought
(5) satisfactory completion of an operation test
demonstrating proficiency in handling the specific crane
typd for which requalification is being sought, including
botH prestart and poststart inspections, maneuvering
skills, shutdown, and securing procedures
(6) demonstrated understanding of the applicable
sections of the B30 Standard and federal, state, and local
safefy requirements
(d) Trainee qualification requirements shall include,
but hot be limited to, the following:

(1) evidence of successfully passing a cutrent phys-
ical pxamination as defined in para. 22-3.12(a)

(2) satisfactory completion of a,written examina-
tion|covering safety, operational chataéteristics and limi-
tatipns, and controls of thecrane type for which
qualification is being sought

(3) demonstrated ability’to read, write, compre-
hengl, and use arithmetic and a load rating chart, in the
langluage of the crane\manufacturer’s operations and
maiftenance instruction materials

(4) satisfactory completion of a combination writ-
ten ind verbal test on load rating chart usage covering
varipus cfane configurations

(e} Trainee qualification, operator qualification, and

purposes of delineating responsibilities. All responsibili-
ties listed below shall be assigned in the work site orga-
nization. (A single individual may perform one or more
of these roles.)

crane operator: directly controls the crane’s functions.

crane owner: has custodial control of a crane by virtue
of lease or ownership.

crane user: arranges the crane’s presence on a work site

lift director: directly oversees the work being pé¢rformed
by a crane and the associated rigging crew.

rigger: attaches the load to be lifted to the crgne hook
using slings, shackles, spreader béams, saf¢ty hoist
rings, etc., and other gear as appropriate.

site supervisor: exercises supervisory control jover the
work site on which a cratie’is being used and|over the
work which is beingperformed on that site.

22-3.1.3.1 Responsibilities of the Crane Owner and
Crane User. In Some situations the owner and) the user
may be the safme entity and is therefore accourjtable for
all of the~following responsibilities. In other dases, the
user may lease or rent a crane from the ownerl without
supervisory, operational, maintenance, supporf person-
nel, or services from the owner. In these sifuations,
paras. 22-3.1.3.1.1 and 22-3.1.3.1.2 shall apply.

22-3.1.3.1.1 Responsibilities of the Crane |Owner.
The crane owner’s responsibilities shall include the
following;:
(a) provide a crane that meets the requirements of
Chapters 22-1 and 22-2 of the applicable volunfe as well
as specific job requirements defined by the uspr
(b) provide a crane and all necessary comjponents,
specified by the manufacturer, that meets tle user’s
requested configuration and capacity
(c) provide all applicable load rating chaft(s) and
diagrams
(d) provide additional technical information per-
taining to the crane, necessary for crane operatipn, when
requested by the crane user
(e) provide operating and maintenance rhanuals,
maintenance information, and warning decals gnd plac-
ards installed as prescribed by the crane manfifacturer
(f) establish an inspection, testing, and maiphtenance
program in accordance with Chapter 22-2 angl inform

opetator-requatifieation-—shall-be-performed-by—a-desig
nated person who, by experience and training, fulfills
the requirements of a qualified person.

(f) Operator physical examinations, as defined in
para. 22-3.1.2(a), shall be required every 3 yr or more
frequently, if supervision deems it necessary.

22-3.1.3 Responsibilities

While the organizational structure of various projects
may differ, the following roles are described here for

the crane user of the requirements of this program

(g) use designated or qualified personnel as defined
in Chapter 22-2 for the inspection, maintenance, or
repair requirements outlined in this Volume

22-3.1.3.1.2 Responsibilities of the Crane User.
The crane user’s responsibilities shall include the
following:
(a) comply with the requirements of this Volume,
manufacturer’s requirements, and those regulations
applicable at the work site.
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(b) address safety concerns raised by the operator or
other personnel and being responsible if he decides to
overrule those concerns and directs crane operations to
continue. In all cases, the manufacturer’s criteria for safe
operation and the requirements of this Volume shall be
adhered to.

(c) determine if additional regulations are applicable
to crane operations.

(d) usg

(e) inform the crane operator of the weight of loads
to be liffed, as well as the lifting, moving, and placing
locationg for these loads.

(f) engure that a crane’s load rigging is performed by
a designpted person.

(g) apjpoint the signalperson(s) and convey that infor-
mation fo the crane operator.

(h) erlsure that signalperson(s) appointed under-
stands ctane operation, limitations, and standard hand
signals (pee Fig. 22-3.3.4-1 for hand signals).

(i) engure the assigned operator(s) has been notified
of adjusfments or repairs that have not yet been com-
pleted, prior to commencing crane operations.

(j) engure that the operator has been informed who
the designated person is for the purposes of reporting
the need for any adjustments or repairs.

(k) usg personnel that meet the requirements for @
qualifigd or designated person for inspections as
required|in Section 22-2.1.

(I) us¢ personnel that meet the requirements for a
designafed person for the purposes ofimaintenance
and/or fepair.

(m) emsure that all personnel ifvelved in mainte-
nance, rgpair, and inspection are aware of their responsi-
bilities, gssigned duties, and the)associated hazards.

(n) enbure that the inspéction, testing, and mainte-
nance programs specified by the crane owner are
followed.

(0) ersure that-the applicable requirements of
para. 2243.2.7 arednet when lifting personnel.

22-3.1.3.2_Responsibilities of the Site Supervisorand
Lift Diredtok

In some situations the site supervisor and
I

(b) ensure that the area for the crane is adequately
prepared. The preparation includes, but is not limited
to, the following;:

(1) access roads for the crane and associated
equipment

(2) an operating area that is suitable for the crane
with respect to levelness, surface conditions, support
capability, prox1m1ty to power lines, excavatlons, slopes,
] and
obstructlons to crane operation
(3) traffic control as necessary to restrigtunay
rized access to the crane’s working area

(c) ensure that conditions which may-adversely dffect
crane operations are addressed. Suchcenditions include,
but are not limited to, the following:

tho-

(1) poor soil conditions

(2) wind velocity or gustirig winds

(3) heavy rain

(4) fog

(5) extreme cold

(6) artificialighting

(d) allow erane operation near electric power |ines

only when the requirements of Section 22-3.4 have
been met.

22-3.1.3.2.2 Responsibilities of the Lift Directpr.
The lift director’s responsibilities shall includg the
following;:
(a) be present at the job site during lifting operatjons.
(b) stop crane operations if alerted to an unsafe cqndi-
tion affecting those operations.
(c) ensure that the preparation of the area need¢d to
support crane operations has been completed bé¢fore
crane operations commence.
(d) ensure necessary traffic controls are in plage to

restrict unauthorized access to the crane’s work area.
(e) ensure that personnel involved in crane operations
understand their responsibilities, assigned duties,|and
the associated hazards.
(f) address safety concerns raised by any persdgnnel
and being responsible if he decides to overrule those
concerns and directs crane operations to continug. (In
all cases, the manufacturer’s criteria for safe operdtion
and the requirements of this Volume shall be adhered to.)

lift director may be the same person and is therefore
accountable for all of the responsibilities listed in paras.
22-3.1.3.2.1 and 22-3.1.3.2.2.

22-3.1.3.2.1 Responsibilities of the Site
Supervisor. The site supervisor’s responsibilities shall
include the following;:
(a) ensure that crane operations are coordinated with
other job site activities that will be affected by or will
affect lift operations.

(¢) appoint the signalperson(s) and convey that infor-
mation to the crew.

(h) ensure that signalperson(s) appointed meet the
requirements of para. 22-3.3.3.

(i) allow crane operation near electric power lines
only when the requirements of Section 22-3.4 and any
additional requirements determined by the site supervi-
sor have been met.

(j) ensure that the requirements of para. 22-3.2.7 are
met when lifting personnel.
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(k) inform the crane operator of the weight of loads
to be lifted, as well as the lifting, moving, and placing
locations for these loads.

(I) obtain the crane operator’s verification that this
weight does not exceed the crane’s rated capacity.

(m) ensure that a crane’s load rigging is performed
by designated personnel.

22-3.1.3.3 Responsibilities of Crane Operators and

(0) calculate or determine the net capacity for all con-
figurations that will be used, and verify, using the load
rating chart(s), that the crane has sufficient net capacity
for the proposed lift.

(p) consider all factors known that might affect the
crane capacity and inform the crane user of the need to
make appropriate adjustments.

(9) know the standard hand signals as specified in
para. 22-3.3.4 and respond to such signals from the per-

Rig
may|be the same person. The operator shall be responsi-
r the following listed items. The operator shall not
sponsible for hazards or conditions that are not

L +1 b | -
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of crane operations, the operator shall stop the
’s functions in a controlled manner. Lift operations

22-3.1.3.3.1 Responsibilities of the Crane
The crane operator’s responsibilities shall
de the following:
(a) not operate the crane when physically or men-
unfit.

know what types of site conditions could
advgrsely affect the operation of the crane and determine
the possible presence of those conditions.
(c) know and follow the procedures specified by the
marjufacturer or approved by a qualified person for
setting up and reeving the crane.
(d) understand and apply the information contained
in the crane manufacturer’s operating manual.

(e} ensure that all controls are in the “QFF” or neutral
position and that all personnel are in ‘the clear before
energizing the crane or starting thétengine.

(f) perform daily inspection-as/specified in paras.
22-211.2 and 22-2.4.2.

(gp promptly report theneed for any adjustments or
repdirs to a designated¢person.

(h) follow applicablelock out/tag out procedures.

(i) observe eachistabilizer during extension, setting,
and [retraction, ‘Or-uise a signalperson to observe each
stabjlizer dufing extension, setting, or retraction.

(7} understand and avoid all boom and load crush
zongs and pinch-points.

(kp understand the crane’s functions and limitations

son who is directing the lift or an appointegd sjgnalper-
son. When a signalperson is not required as pgrt of the
lift operation, the operator is then responsiblp for the
movement of the crane. However,(the” operator shall
obey a stop signal at all times, no matter whd gives it.
(r) understand basic load-rigging procedurgs.
(s) ensure that the load and rigging weighk(s) have
been provided.
(t) operate the crane’s functions, under normal
operating conditions, in a smooth and coptrolled
manner.
(u) stop crane-eperations if alerted to any unjsafe con-
dition affecting crane operations.
(v) before’leaving the controls unattended:
(I)land the load under control, if practicpl
(2) put the controls in the “OFF” or neutral position
{w) before leaving the crane unattended:
(1) land the load under control
(2) put the controls in the “OFF” or neutral position
(3) set the transport, swing brakes, and locking
devices, if equipped
(4) stop the engine or disengage power to the crane
(x) operate the crane near electric power lines only
when the requirements of Section 22-3.4 and dny addi-
tional requirements determined by the site sypervisor
have been met.
(y) refuse to operate the crane when any pprtion of
the load or crane would enter the “prohibited |zone” of
energized power lines unless the site superyisor has
determined that the requirements of para. 22-34.4 have
been met.
(z) if power fails during operations
(1) land any load under control, if practigal
(2) set all brakes and locking devices
(3) move all power controls to the “OFF” dr neutral
position

as well as its particular operating characteristics.

(I) test the crane function controls that will be used
to operate the crane and validate that those function
controls respond properly.

(m) not engage in any practice that will divert their
attention while actually operating the crane controls.

(n) use the crane’s load rating chart(s) and diagrams
and apply all notes and warnings related to the charts,
to confirm the correct crane configuration to suit the
load, site, and lift conditions.

31

22-3.1.3.3.2 Rigger’s Responsibilities. Riggers
assigned to a load-handling activity shall at a minimum
be responsible for
(a) ensuring the weight of the load and its approxi-
mate center of gravity have been obtained, provided, or
calculated
(b) selecting the proper rigging equipment, inspecting
it, and complying with the applicable operating prac-
tices according to the criteria of the applicable ASME
volume (i.e., B30.9, B30.10, B30.20, B30.23, and B30.26)
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