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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 wher
an eight-page Code of Safety Standards for Cranes, prepared by an ASME Committee orthe
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(from 192(
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], Departiment of Labor —
State of New Jersey, Department of Labor and Industry — State of(Pennsylvania, and th¢
Locomotive Crane Manufacturers Association. On June 11, 1925, AESC approved the ASME Safety
Code Correlating Committee’s recommendation and authorized the project with thd
U.S. Department of the Navy, Bureau of Yards and Docks, and <ASME as sponsors.

In March 1926, invitations were issued to 50 organizatiensto appoint representatives to 3
Sectional Committee. The call for organization of this Sectional Committee was sent ou
October 2, 1926, and the committee organized November'4, 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 Committee 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, advancement in techniques, and general interest of labor and industry,
in safety, the Sectional Committee, under the joint sponsorship of ASME and the Bureau of Yard
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 forma
of ASA B30.2-1943 o that the multitude of equipment types it addressed could be published ir
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 formatychange resulted in the initial publication of B30.3, B30.5, B30.6, B30.11, and B30.16
being designated as revisions 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 volumes from 1943 to 1968 being designated as either ASA B30, USAS B30, o1
ANSI B30, depending on their date of publication.

In 1982, the Committee was reorganized as an Accredited Organization Committee, operating

ulldcl PlULCdulCD dCV ClUlJCd 1IJ)/ AS}V{E (llld dLLlCdith 1IJ)/ AI\JSI. T}lib Stallddld Pltbclltb d kUULdi
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.

B30.4 has been in existence since 1943. New editions were published in 1973 and 1981 under
the title Portal, Tower, and Pillar Cranes. The 1990, 1996, and 2003 Editions were published under
the title Portal, Tower, and Pedestal Cranes. For the 2010 Edition, B30.4 removed all references
to tower cranes and revised the title to Portal and Pedestal Cranes. All requirements for tower
cranes were incorporated into B30.3-2009. This 2015 Edition contains technical and editorial
revisions, including the addition of responsibilities of personnel, personnel competence, and

TATTStatiorns:
This Volume of the Standard, which was approved by the B30 Committee and by ASME, was
ppproved by ANSI and designated as an American National Standard on May 19, 2015.

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

B30 STANDARD INTRODUCTION

SECT/ION I:

TH|
apply
tion,
liftin
the g
divid
writt
Com.
appr]
Ame

As
B30 {

SCOPE

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

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

B30.23  Personnel Lifting Systems
B30.24 Container Cranes

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

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

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

SECTION Ik~SCOPE EXCLUSIONS

Any.exclusion of, or limitations applical
equipment, requirements, recommendations,
tions contained in this Standard are establish

le to the
or opera-
ed in the

B30.1 Jacks, Industrial Rollers, Air Casters, and atfected volume’s scope.
Hydraulic Gantries
B30.4  Overhead and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top SECTION Ill: - PURPOSE
Running Trolley Hoist) The B30 Standard is intended to
B30.3  Tower Cranes (a) prevent or minimize injury to workers, dnd other-
B304 Portal and Pedestal Cranes wise provide for the protection of life, limb, and property
B30.5 Mob%le and Locomotive Cranes by prescribing safety requirements
BSO.S Dgrncks (b) provide direction to manufacturers{ owners,
B30. Wmches ] ) employers, users, and others concerned with, ¢r respon-
B30.4 Floating Cranes and Floating Derricks sible for, its application
B304 ~ Slings (c) guide governments and other regulatory bodies
B30.J0 Hooks in the development, promulgation, and enforfement of
B30.J1 Monorails and.Underhung Cranes appropriate safety directives
B30.]2 Handling leads Suspended From Rotorcraft
B30.13 Storage/Retrieval (S/R) Machines and
Assogiated Equipment SECTION IV: USE BY REGULATORY AGENCIES
B30.J¢  SidQ .Boom Tractprs These volumes may be adopted in whole pr in part
B30.15 M(?blle Hydraulic Cranes‘ . for governmental or regulatory use. If adoptedl for gov-
](V\thkldrawr} 198% ;ﬂrgf{ulrements found in ernmental use, the references to other natiopal codes
POTRST ARV U A and standards in the specific volumes may be changed
B30.16  Overhead Hoists (Underhung) . to refer to the Correspolr)lding regulations o}; the govfm—
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
B30.19 221?12 1Vr;§y”ls"rolley Hoist) (a) Effective Date. The effective da'te of this Yolume of
B3020 Below-the-Hook Lifting Devices the B30 Standard shall be 1 yr after its date of issuance.
B30.21 Lever Hoists _
B30.22  Articulating Boom Cranes ! This volume is currently in the development process.

ix

(15)
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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

Secretary, B30 Standard Committee

ments of this-Stardardafterthe effective date:

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

SECTION|VI: REQUIREMENTS AND

RECOMMENDATIONS

Requirements of this Standard are characterized by
use of thegword shall. Recommendations of this Standard
are charafterized by the word should.

SECTION|VIl: USE OF MEASUREMENT UNITS

This Sfandard contains SI (metric) units as well as
U.S. Cugtomary units. The values stated in U.S;
Customaty units are to be regarded as the standard:
The SI urjits are a direct (soft) conversion from thé [U.S.
Customaty units.

SECTION|VIIl: REQUESTS FOR REVISION

The B30 Standard Committee will.consider requests
for revigion of any of the.volumes within the
B30 Standlard. Such requestsshould be directed to

Secretary, B30 Standafd~-Committee
ASME Codes and Standards

Two Park Avenue

New [York, N¥,10016-5990

Requests should be in the following format:

ASME Codes and Standards
Two Park Avenue
New York, NY 10016-5990

Requests should be in the following format:

Volume:  Cite the designation andtitle of the
volume.

Edition: ~ Cite the applicable edition of the volyme.

Subject:  Cite the appliCable paragraph numbef(s)
and the relevant heading(s).

Question: Phrase the question as a request for an

interptetation of a specific provision guit-
ablé.for general understanding and ufe,

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

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

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

SECTION X: ADDITIONAL GUIDANCE

The equipment covered by the B30 Standard is sfibject
to hazards that cannot be abated by mechanical means,
but only by the exercise of intelligence, care, and|com-
mon sense. It is therefore essential to have perspnnel
involved in the use and operation of equipmentf who
are competent, careful, physically and mentally quali-
fied, and trained in the proper operation of the equip-

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

merntand the tandting of toads-Serious trazardsinclude,
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 B30.4-2015
SUMMARY OF CHANGES

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

ASME B30.4-2015 was approved by the American National Standards Institute on May 19, 2015.

ASME B30.4-2015 includes editorial changes, revisions, and corrections introduced fin
ASME B30.4-2010, as well as the following changes identified by (15).

Page Location Change
x—xi B30 Standard Introduction Updated
il Chapter 4-0 Title revised
Section 4-0.1 Revised
4-0.2.2 (1) Terms appointed) authorized, designated

person, and\@vind velocity device deleted

(2) Terms alteration, maximum operating
windsspeed, minimum breaking force,
and, ‘operational aid added

b Section 4-0.3 Added
Section 4-0.4 Updated
7 4-1.2.1 Subparagraph (d) revised
4-12.2 Subparagraphs (b) through (d) revised
B 4-123 Former subpara. (b) deleted, and
remaining subparagraphs redesignated
4-1.2.4 Subparagraph (b)(5) added
4-1.2.5 Revised in its entirety
441.2:6 Revised
D 4414.2 (1) Subparagraphs (c) and (e) revised
(2) Subparagraph (f) deleted
10 4-1.4.5 Subparagraphs (c) and (g) revised
4-15.2 Subparagraph (a) revised
11, 12 4-1.7.1 Subparagraph (d) added
4-1.7.3 Subparagraph (c) deleted
Section 4-1.9 Revised in its entirety
Section 4-1.10 Added, and remaining paragraphs
redesignated
Section 4-1.11 Subparagraph (c) revised
4-1.14.1 Subparagraph (a) revised
13 Fig. 4-1.12-1 Added, and Fig. 4-1.11.4-1 deleted
14 Section 4-1.15 Added, and remaining paragraphs

redesignated
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PORTAL AND PEDESTAL CRANES

Chapter 4-0

SECTION 4-0.1: SCOPE OF B30.4

Volume B30.4 includes provisions that apply to the
consfruction, installation, operation, inspection, testing,
and |maintenance of electric motor or internal-
comMBustion engine-powered portal and pedestal cranes
that 3djust operating radius by means of a boom luffing
mechanism or by means of a trolley traversing a hori-
zontgl boom, that may be mounted on a fixed or travel-
ing Base, and to any variation thereof that retain the
same fundamental characteristics.

This Volume applies only to portal and pedestal cranes
utilizing a drum and wire rope for hoisting and that
are uped for hoisting work. The requirements for tower
crangs (refer to ASME B30.3), telescopic boom cranes,
twin|boom container handling cranes, and articulating
boon cranes are not included in this Volume.

SECT|ION 4-0.2: DEFINITIONS
4-0.2.1 Types of Cranes

luffing crane: a crane with a boom pihned to the super-
strucfure at its inner end and containing load-hoisting
tackle at its outer end and with & hoist mechanism to
raise|or lower the boom in~a-vertical plane to change
load [radius (see Figs. 4-0:2,31 through 4-0.2.1-3).

pedesfal crane: a crane.¢onsisting of a rotating superstruc-
ture with operating fmachinery and boom, all of which
is m@unted on a\pedestal (see Fig. 4-0.2.1-1).

porta{ crane: @Crane consisting of a rotating superstruc-
ture with-operating machinery and boom, all of which

is mgunted on a gantry structure, usually with a portal
£ P

Scope, Definitions, Personnel Competence, and Refererces

alteration (modification): any change in the origihal equip-
ment manufacturer’s design Configuration of [the crane
that pertains to load-supparting components, load-posi-
tioning components, and\other components that affect
the safe load-carrying capability of the crane (¢.g., coun-
terweights, holding valves), including operatipnal aids,
limit devices, and)other safety equipment.

axis of rotation; the vertical axis around which|the crane
superstructure rotates.

bogie: .an ‘assembly of two or more axles arfanged to
permit both vertical wheel displacement and [an equal-
ization of loading on the wheels.

boom: a member used for supporting the hoisting tackle,
hinged to a fixed or rotating structure or tp a mast,
with its outer end supported by ropes, chaing, rods, or
hydraulic cylinder(s).

boom point: the outward end of the load-bearing boom.

boom stop: a device or structure designed to limit boom
travel to its highest allowable position.

brake: a device, other than a motor, used for |retarding
or stopping motion by friction or power meapns.

braking means: a method or device for retardinig or stop-
ping motion.

buffer/bumper: an energy-absorbing device for| reducing
impact when a moving boom or crane reachgs the end
of its permitted travel.

cab: a housing provided for the operator and dontaining
the crane controls.

opening-betweenthegantryeolumns-eriegsfortrath
to pass beneath the crane. The crane may be fixed or on
a traveling base (see Figs. 4-0.2.1-2 and 4-0.2.1-3).

4-0.2.2 General

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

administrative or regulatory authority: governmental
agency or the employer in the absence of governmental
jurisdiction.

Ligtali: o smaonc for
CrHer—a—ReanRS—+oF

power.

engasement-or—disengagement of

counterweight: weight used to supplement the weight of
the machine in providing stability for lifting working
loads; it swings with the crane.

crane, standby: crane that is not in regular service but
used occasionally or intermittently as required.

drum: the cylindrical member around which a rope is
wound and through which power is transmitted to the
ropes.

(15)
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Fig. 4-0.2.1-1 Pedestal Crane With Luffing Boom
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Fig. 4-0.2.1-3 Portal Crane With Luffing Boom
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dynamic loading: loads introduced into the machine or
its components by forces in motion.

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

gage, track: the horizontal distance between the center
lines of the tow rails measured perpendicular to the
direction of travel.

pawl (dog): a device for positively holding a member
against motion in one or more directions.

pedestal: a fixed raised crane base or foundation that
may be solid, enclosed, or framed but without a portal
opening.

permanent installation: a crane installation intended to
last the working life of the crane or for a period of 5 yr
or more before dismantling and re-erection.

gantry: a jnovable structural frame consisting of columns
and bracihg capable of supporting a crane with its work-
ing and dynamic loads.

high-strenigth (traction) bolts: high-strength tensile bolts
used in the assembly of crane components. The bolts
are installed in tension, by torquing or other means, at
alevel gre¢ater than that produced by in- or out-of-service
loads for|the purpose of reducing the likelihood of bolt
fatigue fdilure.

in-service] the condition of a crane ready for or engaged
in work; pn operator is at the controls.

jib: an extension attached to the boom point to provide
added bgom length for lifting specified loads. The jib
may be ir} line with the boom or offset to various angles.

load, working: the external load applied to the crane,
including the weight of load-attaching equipment, such
as load blocks, ropes, shackles, and slings.

load block |lower: the assembly of sheaves, pins, and frame
suspendéd from the boom or mounted in the load trolley.

load hoist| a hoist drum and rope reeving system tised
for hoistihg and lowering loads.

maximum|operating wind speed: the maximum wind speed
permitted by the crane manufacturer for'the continued
operatior] of the crane.

minimum|breaking force: the minimum load at which a
new and |unused wire rope will break when loaded to
destructi¢n in direct tension:

operationdl aid: an accessory that provides information
to facilitate operation(of)a crane or that takes control of
particulaf functionswithout action of the operator when
a limiting conditionis sensed. Examples of such devices
include, ut are'not limited to, the following: anti-two
block deyice;~rated capacity indicator, rated capacity

Pitci diammeter: the diameter of a sheave Of Tope firum
measured at the centerline of the rope.

qualified person: a person who, by possession‘of a recog-
nized degree in an applicable field or cextificate of pro-
fessional standing, or who, by exténsive knowledge,
training, and experience, has successfully demonsfrated
the ability to solve or resolve problems relating o the
subject matter and work.

radius (load): the horizontal/distance from a projgction
of the axis of rotatior to the base of the crane tpwer,
gantry, or pedestal, béfore loading, to the center of verti-
cal hoist line ortackle with load applied.

rail clamp: a device for fastening a traveling crane|to its
rails to limit.wind-induced travel.

remote-eontrol station: a location, not on the crane,|from
which the operator can control all the crane movenents.

repe: refers to wire rope unless otherwise specifiefl.

rotation-resistant rope: wire rope consisting of an finner
layer of strand laid in one direction covered by a[layer
of strand laid in the opposite direction. This hgs the
effect of counteracting torque by reducing the tendlency
of the finished rope to rotate.

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

service, light: service that involves irregular opefation
with loads generally about one-half or less df the
rated load.

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

service life: the time, expressed as the sum of the pgriods
of operation, over which a stressed component can|func-

4 4l 4 | il Vol | 1o 41 :
IO wWithottr—thate risK—orratrtre—wnen—me—<rane 1S

(load) limiter, boom angle or radius indicafor, drum
rotation indicator, load indicator, and wind speed
indicator.

out-of-service: the condition of a crane when unloaded,
without power and with the controls unattended, and
prepared to endure winds above the in-service level.

parking track: for rail-mounted cranes, a section of track
supported so that it is capable of sustaining storm-
induced bogie loads; it is provided with storm anchor-
ages when required.

operated in accordance with the manufacturer’s instruc-
tions under either light, normal, or heavy service.

shall: indicates that the rule is mandatory and must be
followed.

should: indicates that the rule is a recommendation, the
advisability of which depends on facts in each situation.

standing rope (pendant): a supporting rope that maintains
a constant distance between the points of attachment to
the components connected by the rope.
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structural competence: the ability of the machine and its
components to withstand the stresses imposed by
applied rated loads.

swing (slew): rotation of the superstructure for movement
of loads in a horizontal direction about the axis of
rotation.

switch, limit: a device that is actuated by the motion of
a part of a power-driven machine or equipment to alter

Publisher: American Ladder Institute (ALI), 330 North
Wabash Avenue, Chicago, IL 60611
(www.americanladderinstitute.org)

ANSI/ASSE A1264.1-2007, Safety Requirements for
Workplace Floor and Wall Openings, Stairs, and
Railing Systems

Publisher: The American Society of Safety Engineers
(ASSE), 1800 East Oakton Street, Des Plaines, IL 60018

LAz aziaz )

or disconnect the electric, hydraulic, or pneumatic circuit
assodiated with the machine or equipment.

ton (ghort): 2,000 1b.

tower} a structural frame consisting of columns and brac-
ing dapable of supporting a superstructure with its
worKing and dynamic loads.

tractipn (high-strength) bolts: see high-strength (traction)
bolts.

trolley, load: the device that travels along the horizontal
boonj of a hammerhead crane and contains the upper
load [block.

truck] travel: the assembly that includes a pivot, frame,
axle(s), and wheel(s) on which a crane rides on rails (see
also pogie).

two-Ylocking: the condition when the lower load block

or hqok assembly comes in contact with the upper load
blockK.

unattpnded: a condition in which the operator of a crané
is nof at the operating controls.

weatHervaning: wind-induced swinging of a crane, when
out df service, so as to expose minimal surfaCearea to
the Wind.

SECT|ION 4-0.3: PERSONNEL COMPETENCE

Pefsons performing the functions identified in this
Volume shall meet the applicable qualifying criteria
stategl in this Volume and shall, through education, train-
ing, ¢xperience, skill, and.physical ability, as necessary,
be cqmpetent and capable to perform the functions as
detefmined by “‘the employer or employer’s
reprdsentative.

SEC':LION 4-0.4: REFERENCES
Wi

ithin the text reference is made ta the Fn”nmring

W WW-BSSE-0rE)

ANSI/AWS D14.3-2005, Specification"fof|Welding
Earth-Moving and Construction EqUipment

Publisher: American Welding Society. (AWS), (8669 NW
36 Street, No. 130, Miami, F1,33166 (www.pws.org)

ANSI/NEMA ICS3-2005 ,(R2010), Part I€S 3-443,
Industrial Systems

Publisher: Nationah"Electrical Manufacturers
Association (NEMA), 1300 North 17% Street Rosslyn,
VA 22209 (ww#.nema.org)

ANSI/NFPA70-2011, National Electrical Code

Publisher:{National Fire Protection Associatioh (NFPA),
1 . Batterymarch Park, Quincy, MA 02169
(www.nfpa.org)

ANSI/SAE ]2703-2008, Cranes — Access and| Egress

ANSI/SAE 726.1-1996, Safety Code for Safety Glazing
Materials for Glazing Motor Vehicles ajpd Motor
Vehicles Operating on Land Highways {— Safety
Standard

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

ASCE/SEI 7-10, Minimum Design Loads for [Buildings
and Other Structures

Publisher: American Society of Civil Engineers (ASCE),
1801 Alexander Bell Drive, Reston, VA 20191
(www.asce.org)

ASME B30.3-2012, Tower Cranes
ASME B30.10-2009, Hooks
ASME B30.23-2011, Personnel Lifting System$
Publisher: The American Society of Mgchanical
Engineers (ASME), Two Park Avenue, New|York, NY
10016-5990 (www.asme.org)

publications, copies of which may be obtained from the
publishers as indicated.

ANSI/ALI A14.3-2008, Safety Requirements for
Ladders — Fixed

WRTB Wire Rope Users Manual, 4™ Edition

Publisher: Wire Rope Technical Board (WRTB), 801
North Fairfax Street, Alexandria, VA 22314-1757
(www.domesticwirerope.org/wrtb /index.html)
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Chapter 4-1
Erection, Characteristics, and Construction

SECTION 4-1.1: SITE PREPARATION AND

list of the weights of each component to be erected shall

ERECTION
4-1.1.1 Crane Supports

(a) All{load-bearing foundations, supports, and rail
tracks shpll be constructed or installed to support the
crane loafls and transmit them to the soil or other sup-
port medium. In addition to supporting vertical load,
foundations and supports, rail supports excepted,
should b¢ designed to provide a moment resisting over-
turning equal to a minimum of 150% of the maximum
crane ovgrturning moment.

(b) Rails should be level and straight, unless specifi-
cally designed for curves or grades, and properly spaced
for the crhne trucks in accordance with the manufactur-
er’s specifications. The track and support system should
have sufficient rigidity to limit dynamic oscillations and
deviations from plumb.

(c) Rails shall be securely attached to the supporting
surface in a manner capable of resisting the horizontal
and vertifal loads specified by the manufacturer. When
applicablp, provision should be made for thermal expan-
sion and |contraction.

(d) Spljces in rail tracks (bolted or welded) shallhave
smooth jgints.

(e) Whien required, a designated portion 6f the track
should bg arranged and constructed as arvotit-of-service
parking qrea complete with means needed for support-
ing the cfjane against storm wind effeets and anchoring
it againstjunwanted movement along the track; the park-
ing track should be in place before erection commences.

(f) Raills shall be electrically grounded when they
carry cranes electrically pewered from an outside source.

(¢) Both ends of all tracks shall be provided with stops
or buffer$ adjusted for simultaneous contact with both
sides of the travel base.

(h) WHen tgre than one crane will be operating on
a run of traek; particular consideration should be given

be at the site.

(b) Cranes shall be erected in accordance with the
crane manufacturer’s or a qualified person’s tecommen-
dations. Erection shall be performed under the supervi-
sion of a qualified person.

(c) Procedures shall be established before erection
work commences to implement the'erection instrugtions
and adapt them to the particular needs of the sitg. The
need for temporary guyingand bracing during erdction
shall be established.

(d) Before crane cémponents are erected, they|shall
be visually inspected for damage. Damaged mernbers
shall not be efected until repaired in accordance| with
the manufacturer’s or qualified person’s instructiqns or
replaced:

(e) Slings and lifting accessories should be selected
and’arranged to avoid damaging or marring crane nem-
bérs during erection.

(f) Wind velocity at the site at the time of ergction
should be considered as a limiting factor that fould
require suspending the erection operation.

(¢) Crane towers should be erected plumb to a foler-
ance that is specified by the manufacturer.

(h) Cranes required to weathervane when out df ser-
vice shall be installed with clearance for the boom and
superstructure to swing through a full 360-deg arc with-
out striking any fixed object or other crane.

4-1.1.3 Preoperation Procedures

(a) After erection, supports shall be tested, before
placing the crane in service, using test loads thgt are
110% of rated load at the radius producing the gre¢atest
load moment. Pedestal cranes shall be tested with the
load rotated slowly to those positions that cause naxi-

mum loading of each foundation and then held for at
1 £ 10 3

to the number and disposition of parking areas.

(i) The hazard of earthquake effects appropriate to
the site or zone should be considered.

(j) The crane manufacturer or qualified person shall
provide maximum resulting loads at the base of the
crane, or wheel loads, for use in design of the supports
(see para. 4-1.3.1).

4-1.1.2 General Erection Requirements

(1) When cranes are erected, the manufacturer’s or a
qualified person’s written erection instructions and a

feast3I5-min—at-each—eritical-positon—Travelng—eranes
designed to travel with load shall be tested by slowly
traveling the loaded crane the length of the runway
with the crane oriented so as to cause maximum wheel
loadings on one rail, then returning with the crane ori-
ented to similarly load the other rail. If not designed to
travel with load, traveling cranes shall also be tested as
for a stationary crane in each operating location.

(b) During overload tests, care is required to maintain
accelerations and decelerations below ordinary opera-
tional levels.
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(c) Displacement of a support during testing is reason
to refrain from placing the crane in operation until an
evaluation is made by a qualified person.

(d) Before placing a crane in service, all functional
motions, locking devices, and brakes shall be checked for
operation. Limiting devices shall be checked for proper
setting and operation.

(e) Functional motion tests shall be performed first
without load and then at rated load, or where appro-

determined for the least stable permitted configuration
governed by the rating.

(d) Wind forces shall be determined using the maxi-
mum operating wind speed applied in the direction least
favorable to stability.

(e) For cranes designed to travel with load, inertia
forces and forces induced by the maximum allowable
track variation from level, as specified by the manufac-
turer, shall be considered in establishing load ratings.

priatf, with the overioad test toad boomed-in to rated
radiys. The tests shall include
1) load hoisting and lowering
2) boom hoisting and lowering or traversing the
trolldy
3) swing motion
4) brakes and clutches
5) limit, locking, and safety devices

(f)| The trip setting of hoist limit devices should be
deteffmined by tests, with an empty hook comprising a
serie of runs each at increasing hook speed up to the
maximum speed. The actuating mechanism of the limit
devide shall be located so that it will trip the device,
under all conditions, in sufficient time to prevent contact
of thp lower load block with the upper load block or
boonj point sheaves.

(g)] The order in which tests of a newly erected crane
are tp be performed is as follows:
1) functional motion test without load
2) functional motion tests at rated load
3) overload tests of supports

SECT|ION 4-1.2: LOAD RATINGS AND STABILITY

4-1.2.1 Load Ratings Where Stability.Governs Lifting
Performance

(a)| For each stipulated operating radius, the load rat-
ing i established by taking a percentage of the load that
by calculation produces a-condition of incipient tipping
wher the boom is in_the.least stable direction. Under
statiq conditions, theload ratings shall not exceed 67% of
the calculated tipping loads. When wind is considered, if
applicable, the eombined effects of static and wind loads
shall[not exgeéd 77% of the calculated tipping load.

(b)] A nonsymmetrical mounting may require a con-
siderpbly-Higher loading to produce a tipping condition

(f) Inaddition to the above, the followingstipulations
shall apply to the establishment of load ratings:

(1) Incipient tipping exists when the-algepraic sum
of the overturning (tipping) moments ‘equald the sum
of the stabilizing moments.

(2) The crane is mounted, level, except|as in (e)
above.

(3) Lifting attachments” that are a permgnent part
of the crane in its working condition shall be cpnsidered
part of the load for stability calculations whether or not
such attachments are part of the published load ratings.

4-1.2.2 Load'Ratings Where Factors Other Than
Stability Govern Lifting Performance

(a) “For each stipulated operating radius, thefmanufac-
turer shall ascertain that the crane is capable of support-
ing rated loads without stresses ekceeding
predetermined acceptable values. Dynamic effects asso-
ciated with hoisting and slewing shall be cqnsidered,
and wind, if applicable, shall be taken in the Idast favor-
able direction and at the maximum in-servic¢ velocity,
as specified by the manufacturer.

(b) Under any condition of loading, stress¢s may be
affected by boom or jib length, counterweight arrange-
ment, tower height (when applicable), swing speed
changes and other dynamic effects, hoist lin¢ reeving,
and hoisting speed range. Therefore, the s{ructural,
mechanical, hydraulic, electrical, or pneumatjc compe-
tence shall be evaluated for the least favorable donfigura-
tion and operating conditions covered by gjven load
ratings.

(c) A nonsymmetrical mounting may requfre a con-
siderably higher loading to produce a tipping condition
in a direction other than the least stable dirpction for
which basic load ratings have been establish¢d. There-

fore-if the erane specification-includesratingd for other

in a directiorr otherthamtheteast stabtedirectionfor
which basic load ratings have been established. There-
fore, if the crane specification includes ratings for other
than the least stable direction, such ratings shall not
exceed the applicable tipping percentages.

(c) For a load at any operating radius, stability is
affected by the length of boom, jib, or combination of
boom and jib mounted, counterweight arrangement,
and, when applicable, tower height. The manufacturer
shall take these conditions into account when establish-
ing load ratings. Each load rating shall therefore be

than the least stable direction, such ratings may be gov-
erned by structural, mechanical, hydraulic, electrical,
or pneumatic competence, in which case, they shall be
verified.

(d) For cranes designed to travel with load, inertial
forces, and forces induced by the maximum allowable
track variation from level, as specified by the manufac-
turer, shall be considered in establishing structural,
mechanical, hydraulic, electrical, or pneumatic
competence.

(15)
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4-1.2.3 Load Rating Chart

A durable rating chart with legible letters and figures
shall be provided with each crane and attached in a
location visible to the operator while seated at the con-
trols and at remote-control stations. The content of these
charts shall include, but not be limited to, the following;:

(a) the crane manufacturer’s name, the model and
serial number of the crane, and a full and complete
range of manufacturer’s approved crane load ratings at

of service. Overturning moments shall not exceed 80%
of the stabilizing moments, without consideration of any
anchorage devices or rail clamps. For weathervaning
cranes, the boom shall be taken in the attitude dictated
by its wind area balance; nonweathervaning cranes shall
be taken in their least favorable attitude. For fixed cranes,
see para. 4-1.1.1(a).

4-1.2.6 Altered (Modified) Cranes

all statedl operating radii for each permitted boom
length, jilh length, and combination boom and jib (when
applicablg).

(b) cautionary or warning notes relative to limitations
on equipment and operation procedures.

(c) indjcation of the least stable direction and, in the
case of npnsymmetrical mountings with ratings given
for other[than the least stable direction, the directional
limitatiorns applicable to each set of ratings.

(d) recommended parts of hoist reeving, size, and
type of r¢pe for various crane loads.

(e) whether hoist-holding mechanism is automati-
cally confrolled, manually controlled, and if free fall is
available|

(f) advijice that slings and lifting attachments are part
of the load. If the manufacturer elects to include the
lower logd block as part of the load, the rating chart
shall so state.

4-1.2.4 Backward Stability

(a) Thg backward stability of a crane is its ability %0
resist ovgrturning in the direction opposite the boom
ile in the unloaded condition. The minimum

from the 3xis of rotation to the backward tipping fulcrum
in the ledst stable direction.
(b) Th¢ general requirements applicable for determi-

nation of the backward stability condition are as follows:

(1) crane to be equipped for normal operation with
shortest hoom permitted (as applicable)

(2) Hoom oxload trolley to be positioned at mini-
mum achievable-radius

(3) arane:to be unloaded (no hook, block, or attach-

Whenevercraresare aliCLCd, urtessthe-work tsjdone
by the original manufacturer, the owner of the)frane
shall maintain records of the work performéd. The rec-
ords shall include calculations and drawings prepared
and signed by a qualified person that delineate the plter-
ations and that verify that the entire;erane and/¢r the
affected components satisfy the applicable portigqns of
this Volume. The calculations shall include a recifation
of the engineering criteria‘governing the desigr. For
all altered cranes, records of tests required under [para.
4-2.3.1(a) shall be maintained and should incliide a
description of the tests performed, the rationale for
selecting those test conditions, the date and anfbient
conditions at{the’time of testing, and the signatyre of
the qualified\person who supervised the tests.

SECTION 4-1.3: DOCUMENTATION

Each crane shall be provided with informationalfliter-
ature, including, but not limited to, the following.

4-1.3.1 Site Preparation and Crane Support Desjgn
Data

For use of the crane support designers, data such as
what is listed below should be provided.

(a) vertical and horizontal forces and torsional and
overturning moments applicable to the crane configura-
tion and location of the particular installation; thgq data
should indicate whether governing forces are due [to in-
service or out-of-service winds and the applicable wind
velocities and direction(s); for traveling cranes, th¢ data
can be stated in terms of wheel or bogie loads

(b) maximum wind velocity for which traveling
cranes possess adequate resistance to sliding, as dleter-
mined by calculation, in the configuration for the plartic-
ular installation and precautions that shall be taKen to
secure cranes at higher wind velocities

ment weigtt)
(4) crane standing on level track or foundation
(5) maximum operating wind speed acting in a
direction to reduce stability

4-1.2.5 Out-of-Service Stability

The manufacturer shall ascertain by calculation that
in each recommended configuration, traveling cranes
shall have a margin of stability against incipient tipping
when exposed to wind forces appropriate to the installa-
tion site as given in ASCE/SEI 7 when the crane is out

(o) Tait track instattation requirerments amnct toterances
for traveling cranes

(d) anchorage arrangements for cranes to be installed
on fixed bases

(e) crane dimensional data

4-1.3.2 Erection Instructions

For the use of crane erection personnel, data such as
what is listed below should be provided.

(a) weight and dimensions for components and
subassemblies
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(b) recommended lifting attachment points, when
applicable

(c) center of gravity location for nonuniform compo-
nents and subassemblies

(d) the method and recommended sequence of assem-
bly, when applicable; warnings should be given alerting
erection personnel when member strength or stability
requires particular methods or sequencing

(e) details, including diagrams where necessary, of

with operational characteristics required for crane
service.

(b) Unless coupled directly, or through a hydrostatic
drive, the load hoist mechanism shall be provided with
a clutching or power-disengaging device.

(c) Electric-motor-operated cranes that are capable of
overspeeding the power plant on overhauling loads shall
be provided with overspeed protection.

(d) Hooks shall be provided with latches unless the

critichl component connections describing and identi-
fying bolts, pins, and other parts needed, the method
of agsembling the joint, the torque or tension to be
applied to prestressed bolts, the point in time in the
erectlon process for applying torque or tension, and the
mear)s for retaining components such as pins

4-1.3.3 Operating Instructions, Limitations, and
Precautions

Information, data, and recommended operating prac-
tices [shall be provided by the crane manufacturer or a
qualified person for use by the crane’s operator and
supefvisory personnel.

4-1.3.4 Maintenance Requirements and
Recommendations

Thiis information should include identification of
thosq members or locations it is advisable to periodically
obsefve or test for the purpose of detecting the onset
of metal fatigue, the loosening of prestressed bolts, or
wear|affecting the ability of the crane to support rated
loads.

4-1.3.5 Repair Recommendations

If fepairs are needed, advice on welding procedures
should be provided, if applicable, and.the type of metal
used| for load-sustaining members shall be identified
(see para. 4-2.4.4).

4-1.3.6 Design Characteristics Affecting Safety

In|addition to thelinformation called for in
para|4-1.3.3, data such as what is listed below should
be provided.

(a)] location,sproper settings and adjustments, and
funcfioning «of Jimiting and indicating devices

(b)] logation and required settings of hydraulic or
pneul atrc pressure relief valves and locations of pomts

(c) limitations on service life of load- bearlng members
or mechanisms, if applicable, including manufacturer’s
recommendations for frequency of inspection as a func-
tion of severity of service

SECTION 4-1.4: HOISTING EQUIPMENT
4-1.4.1 General Requirements

(a) When using recommended reeving, the load hoist
shall be capable of hoisting and lowering rated loads

application makes the use of the Iatch impractital. When
provided, the latch shall bridge the throat ef{ the hook
for the purpose of retaining slings, chains, dtc. under
slack conditions. Refer to ASME B30.10:

4-1.4.2 Hoist Drums

(a) No fewer than two fdll wraps of rope shall remain
on the drum when the hook is in the extjeme low
position.

(b) The drum end'of the rope shall be attached to the
drum as recommiended by the crane or rope [manufac-
turer or by alqualified person.

(c) Drumn'flanges shall at all times during pperation
extend«a minimum of one-half rope diametqr but not
less than 0.5 in. (13 mm) above the top layer of the rope.

(@) The diameter of the drum shall be sufficient to
provide a first layer rope pitch diameter of nof less than
18 times the nominal diameter of the rope uged.

(e) Positive means, such as an automatif spring-
applied electric/pneumatic released brake, controllable
from the operator’s station, shall be providefd to hold
the drum from rotating in the lowering diregtion and
be capable of holding the rated load indefinitelly without
further attention from the operator.

4-1.4.3 Hoist Brakes

(a) A power control braking means, such asfregenera-
tive, dynamic counter torque, or eddy current braking
or a mechanically, pneumatically, or hydraulifally con-
trolled braking means, shall be provided angl capable
of maintaining controlled lowering speed of rated loads.

(b) The load hoist mechanism shall be equipped with
at least one brake having holding capacity of not less
than 125% of the full load hoisting torque at|the point
where the brake is applied.

) ) continu-
ous rnecharucal hnkage between the actuatmg and the
braking means are used for controlling loads, an auto-
matic means shall be provided to stop and hold the load
in the event of loss of brake-actuating power.

(d) When directly coupled electric or hydraulic
motor(s) are used for controlling loads, an automatic
means shall be provided to stop and hold the load in
the event of loss of power or pressure.

(e) When automatic braking means are provided, a
means, such as a manual release, should be furnished
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to permit controlled lowering of the load in the event
of loss of power or pressure.

(f) When provided, foot brake pedals shall be con-
structed so that the operator’s feet will not readily slip
off, and a means shall be provided for holding the brakes
in the applied position without further attention by the
operator.

4-1.4.4 Hoist Sheaves

SECTION 4-1.5: LUFFING (BOOM HOIST) AND

TROLLEY EQUIPMENT
4-1.5.1 General Requirements

(a) When using recommended reeving and with rated
loads suspended, the boom hoist shall be capable of
raising the boom, holding it stationary without attention
from the operator, and lowering it only when coupled
to its prime mover or suitable retarder.
tatic

(a) Shedave grooves shall be free from surface defects
that could cause rope damage. The cross-sectional radius
at the bottom of the groove should be such as to form
a close-fifting saddle for the size of rope used. The sides
of the groove shall be tapered outwards to facilitate
entrance pf the rope into the groove. Flange rims shall
run true hbout the axis of rotation.

(b) Shegaves carrying ropes that can become momen-
tarily unlloaded shall be provided with close fitting
guards of other suitable devices to guide the rope back
into the groove when a load is reapplied.

(c) Alljsheave bearings shall be provided with means
for lubridation, except for those that are permanently
lubricatedl.

(d) The¢ pitch diameters of the upper and lower load
block sheaves shall not be less than 18 and 16 times the
nominal fliameter of the rope used, respectively.

(e) The sheaves in the lower load block shall be
equippedl with close-fitting guards that will guard
against r¢pes becoming fouled in the sheaves when the
block is lying on the ground with ropes loose.

4-1.4.5 Hoist Ropes

(a) Thq hoisting rope shall be of a construction recom-
mended for that service by the rope or-cfane manufac-
turer or qualified person.

(b) The¢ design factor of hoist ropes shall be not less
than 3.5, put when rotation-resistant ropes are used, the
design factor shall be 5 or, greater. [The design factor
of 5 or greater may be modified by the crane user by
complyinig with the provisions of para. 4-3.2.1(a)(4).]

(c) The design factors in the preceding clause shall
be the tofal minithum breaking force of all hoist ropes
supporting thedoad divided by the static load imposed
on the hqist ropes.

(d) Roflation-resistant rope shall be givpn extra care

(b) Unless rr\np]nr‘] Hirnnﬂ} or H‘wr\ngh a hyr‘]r
drive, the boom hoist mechanism shall be provided
a suitable clutching or power-disengaging device

(c) The boom hoist mechanism shall be equipped with
at least one brake having holding capatity of not less
than 125% of the full load hoisting-terque at the [point
where the brake is applied.

with

4-1.5.2 Boom Hoist Drums

(a) The boom hoist drumi(s) shall be provided|with
an auxiliary ratchet and pawl, or other positive logking
device in addition to(the brake required by 4-1.5.1(c) to
hold the drum(s)-£roém rotating in the lowering direftion,
hold the rateddoad indefinitely, and be controllable{from
the operatots station.

(b) The:drum(s) shall have sufficient rope capadity to
operatethe boom at all positions from horizontal o the
highest angle recommended when using the marjufac-
turer’s recommended reeving and rope size.

(1) No fewer than two full wraps of rope|shall
remain on the drum(s) with the boom point lowetged to
its lowest possible position.

(2) Each drum end of the rope shall be attached

to the drum(s) as recommended by the rope or frane
manufacturer or by a qualified person.
(c) Drum diameter shall be sufficient to provide f first

layer rope pitch diameter of not less than 15 timgs the
nominal diameter of the rope used.
4-1.5.3 Boom Hoist Sheaves

(a) Boom hoist sheaves shall meet the requirefents
of paras. 4-1.4.4(a) through (c).
(b) Pitch diameters shall not be less than 15 tim¢s the
nominal diameter of the rope used.

4-1.5.4 Load Trolley Systems
(a) Load trolleys shall be under control when trgvers-

during installation as it may be more easily damaged
than other rope.

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

(f) Socketing shall be done in the manner specified
by the manufacturer of the rope or fitting.

(g) For ambient temperatures at the rope in excess of
180°F (82°C), rope having an independent wire rope or
wire strand core or other temperature-damage-resistant
core shall be used.

10

g -threboonrduring operatiorrs:

(b) The body or frame of the trolley shall be fitted
with means to restrain the trolley from becoming
detached from its guide rail(s) in the event of trolley
wheel or axle breakage or side loading.

(c) The trolley shall be provided with an operating
brake capable of stopping the trolley in either direction.
The system shall include means for holding the trolley
without further action on the part of the operator and
shall engage automatically if power or pressure to the
brake is lost.
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(d) Inaddition to the operating brake, the trolley shall
be equipped with an automatic braking device capable
of stopping the outward movement of the load trolley
in the event of trolley drive rope breakage, if such ropes
are used.

(e) The boom point sheave, if provided, shall have at
least one broad stripe of bright, contrasting color on
each side so that it can be determined whether or not
the sheave is turning. Cheek plates shall be arranged so
that fhe stripe will be visible as the sheave turns.

SECT/ION 4-1.6 SLEWING (SWING) MECHANISM

4-1.4.1 General Requirements

(a)] The swing mechanism shall be capable of smooth
starty and stops and of providing varying degrees of
accelpration and deceleration.

(b)] Cranes required to weathervane when out of ser-
vice phall be equipped with means controllable from
the gperator’s station that render the rotating upper
strucfure free to rotate.

4-1.4.2 Slewing Brakes and Locking Device

(a)] A braking means with holding power in both
directions shall be provided to prevent movement of the
rotating upper structure during operation and shall be
capalple of being set in the holding position and
remafining so without further action on the part ofythe
operator.

(b)] A device for positively locking the rotating upper
strucfure should be provided. When provided, it shall
be afranged for avoidance of inadvestent engagement
or disengagement. If a positive locking device is pro-
vided, a visual or audible indicator/shall be furnished
to warn the operator of device engagement.

SECTION 4-1.7 TRAVEL'EQUIPMENT

4-1.7.1 General Requirements

(a)] Means shall be provided to prevent cranes from
runnjng irtte\the buffers or stops while under power.
(b)| Rrives shall be capable of smooth starts and stops

4-1.7.2 Travel Trucks

(a) Crane trucks shall be fitted with sweeps extending
to the top of the rail and placed in front of the leading
wheels in either direction.

(b) Truck wheels shall be guarded.

(c) Means shall be provided to limit the drop of truck
frames in case of wheel or axle breakage to a distance
that will not cause the crane to overturn.

4-1./.3 Iravel brakes

(a) Braking means shall be provided. A braKe or other
means shall be provided to hold the(rane if position
when not traveling and to lock the Wheels agginst rota-
tion to resist the effects of in-sefvice wind and opera-
tional forces.

(b) Brakes shall automatically engage on los§ of power
or actuating pressure to_the brake and when| power is
not applied to the travel drive.

SECTION 4-1.8:“BRAKES, GENERAL
REQUIREMENTS

(a) Brakes shall be arranged to permit adjustment
whete ‘necessary to compensate for lining wear and
maintain force in springs, where used.

(b) Braking means shall have heat dissipatiop capabil-
ity consistent with service needs.

(c) Brakes shall be protected from the wegther and
from lubricants, hydraulic fluid, or other such liquids,
and dirt.

(d) Where springs comprise part of the braking mech-
anism, they shall be subjected to compression only.

SECTION 4-1.9: LIFTING MAGNETS

Cranes for use with lifting magnets shall
following;:

(a) Separate magnet circuit switch of the[enclosed
type with provision for locking in the OPEN ((PFF) posi-
tion. The magnet disconnect switch shall be gonnected
on the line side (power-supply side) of the crame discon-
nect switch.

(b) Means shall be provided for discharging
tive load of a lifting magnet.

(c) Indication or signal lights should be prpvided to

have the

he induc-

and hf vrovidine varvine deorees of acceleration and
r o J o (=]

deceleration. Provision should be made in the travel
drive(s) to provide power characteristics that permit the
crane to travel to a parking area, with or against the
wind, if a wind alarm sounds.

(c) A warning signal shall automatically activate
whenever the crane travels in order to warn persons in
the vicinity.

(d) Means shall be provided to prevent crane travel
from the effects of wind per ASCE SEI 7 when the crane
is out of service.

11

Idicate that powertoa tiftimg mmagret isorror off. These
lights, if used, shall be visible to the crane operator and
persons on the floor.

(d) For aremote operated crane, the loss of the remote
signal shall not result in demagnetizing the lifting
magnet.

SECTION 4-1.10: OPERATIONAL AIDS

(a) Indicating devices shall be provided to
(1) display the weight of the load on the hook

(15)
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(2) display the luffing boom angle and/or
operating radius

(3) display ambient wind speed

(4) indicate the rotation of boom and hoist drums

(b) Motion-limiting devices shall be provided to

(1) limit load hoist upward motion to prevent two-
blocking

(2) limit load hoist downward motion to maintain
the minimum rope on the drum per para. 4-1.4.2(a)

SECTION 4-1.12: REEVING ACCESSORIES

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

(b) Wire rope clips shall be drop-forged steel of the
single-saddle (U-bolt) or double-saddle type clip. Mal-
leable cast iron clips shall not be used. For spacing,

(3) jmit boom hoist upward operation to prevent
boom upper limit overtravel

(4) limit boom hoist downward motion to maintain
the minithum rope on the drum per para. 4-1.5.2(b)(1)

(5) limit crane travel at both ends of the running
tracks

(6) lmit the weight of the load lifted

(7) limit operating radius in accordance with
crane’s rqted capacity, i.e., load moment

(8) limit pressures in hydraulic or pneumatic cir-
cuits (seg para. 4-1.18.8)

(c) Mdtion-limiting devices such as in (b) above
should b¢ provided with means to permit the operator
to overridle them under controlled conditions.

(d) Mgtion-limiting devices that do not provide
means to permit the operator to override them under
any condjition

(1) Boom stops and bumpers shall be provided for
cranes or|boom elevation cylinders that limit the angle
of the bopm.

(2) Jibs shall be restrained from backward oveér:
turning.

SECTION BOOM AND JIB SUPPORT ROPES

(a) For|standing ropes supporting booms or jibs, the
minimuny design factor shall be 3.0;\for running ropes,
the minimum design factor shall be 3.5. Rotation-
resistant fopes and fiber core ropes shall not be used.

(b) Stapding ropes that ateé\used as live ropes during
erection, Jand boom hojst rtinning ropes, shall have a
minimun design factotyof 3.0 for the loads occurring
during erection butsshall comply with (a) above for the
erected cpndition:

(c) The designr*factors in the preceding clauses shall
be the tgtal;minimum breaking force of all the ropes

4-1.11:

number of clips, and torque values, refer to the clip
manufacturer’s recommendation. Wire rope,(clips
attached with U-bolts shall have the U-bolt ever the
dead end of the rope and the live rope festing in the
clip saddle. Clips shall be tightened evenly: to the rgcom-
mended torque. After the initial load is applied fo the
rope, the clip nuts shall be retightened to the rgcom-
mended torque to compensate/for any decrease in rope
diameter caused by the load.\Rope clip nuts shoyld be
retightened periodically_te-compensate for any fyrther
decrease in rope diameter during usage.

(c) Swaged, compTessed, or wedge socket fifftings
shall be applied asdecommended by the rope, crape, or
fitting manufagturer or a qualified person.

(d) Wire.rope clips used in conjunction with wedge
sockets shall be attached to the unloaded dead end of
the rope,only (see Fig. 4-1.12-1).

SECTION 4-1.13: COUNTERWEIGHTS

(a) Crane superstructures shall be arranged to rgceive
counterweights, made in accordance with the ¢rane
manufacturer’s specifications, and to hold them infposi-
tion with means provided to guard against shifting or
dislodgement during crane operation.

(b) Movable counterweights, if provided, shall ¢ither
move automatically or shall be equipped with a pogition
indicator with readout at the operator’s station(s). YWhen
counterweight position is controlled by ropes, means
shall be provided to prevent uncontrolled movement in
the event of rope breakage.

SECTION 4-1.14 CONTROLS

4-1.14.1 Crane Function Controls

(a) At the operator’s station, all controls used during

supportirrg—theboonrorjib—divided-bythestaticload
imposed on those ropes when supporting the weight of
the boom or jib structure and rated loads.

(d) Sheavesused during erection and dismantling that
remain in the support system shall comply with para.
4-1.5.3.

(e) Any new poured socket or swaged socket assem-
bly used as a boom pendant shall be proof tested to the
crane or fitting manufacturer’s recommendation but in
no case greater than 50% of the component wire rope’s
or structural strand’s nominal strength.

12

the—crane UPClatillé Ly\_lc shattbetocated-withirreach
of the operator. Controls shall have legible markings or
symbols to indicate their function and, where appro-
priate, the direction of the motion imparted.

(b) Controls for hoisting, luffing, trolleying, slewing,
and travel shall cut off power to the motion drive when
engagement pressure is released, unless intentionally
restrained for functional purposes.

(c) Remote-operated cranes shall function so that if
the control signal for any crane motion becomes ineffec-
tive, that crane motion shall stop.
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Fig. 4-1.12-1 Wedge Sockets
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(d)| Electric-motor-operated cranes shall be provided  means for disengaging power. The contro] shall be
with|a device that will disconnéctyall motors from the  within reach from the operator’s station.
line ¢n failure of power and will not permit any motor (b) Controls for operating the power plant shall be
to be restarted until the céntrol is brought to the OFF within reach of the operator and shall influde, as
positfon or a reset switch _or button is operated. applicable
(e)| Electric-motor-@perated cranes shall be provided (1) means to start and stop, with provisigns to lock
with means for theoperator to interrupt the main power  in the stop position
circujt from the-operating position. (2) means to control speed of internal combustion
(f) | Remoté-control stations shall include provisions  engines
for emergeney stop in the event of a device malfunction. (3) means to stop internal combustion engines
(g)| Rrovisions shall be made to prevent simultaneous ~ under emergency conditions
activation—of-controls—when—more—thanone uy\,;ut\_u ‘s (4/\ Trears—for bllifi.illg setectivetrarsmissions

station (remote control) is provided.

(h) Where cranes are powered by hydraulic motors,
means shall be provided to automatically stop the power
plant on loss of hydraulic pressure.

4-1.14.2 Power Plant Controls

(a) All cranes powered by internal combustion
engines with a direct mechanical or hydrodynamic (such
as a torque converter or fluid coupling) drive to any
crane function shall be provided with a clutch or other

13

4-1.14.3 Control Forces and Movements

(a) Forces to operate shall not be greater than 35 Ib
(156 N) on hand levers and not greater than 50 Ib (225 N)
nor less than 8 1b (35 N) on foot pedals.

(b) Travel distance on hand levers shall not be greater
than 14 in. (360 mm) from the neutral position on two-
way levers and shall not be greater than 24 in. (610 mm)
on one-way levers. Travel distance on foot pedals shall
not be greater than 10 in. (260 mm).
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TRANSLATIONS OF SAFETY-
RELATED INFORMATION AND
CONTROL DESIGNATIONS

(a) Translation of non-English documentation into
English
(1) The wording of written non-English safety
information and manuals regarding use, inspection, and
maintenance shall be translated onto English by profes-
sional translation industry standards, which include, but

SECTION 4-1.15:

permit continuous rotation in either direction unless
other means are provided to prevent damage to the
electrical conductors.

(¢) Individual overload protection shall be provided
for each motor.

(h) Lightning protection shall be provided.

4-1.16.2 Resistors

(a) Resistors shall be of corrosion-resistant material.

are not limited to, the following:

(-a) translation of the complete paragraph mes-
sage, instead of word by word

(-b) grammatical accuracy

(-c) respectfulness of the source document con-
tent withput omitting or expanding the text

(-d) accurate translation of the terminology

(-e) reflection of the level of sophistication of the
original document

(2) The finished translation shall be verified for
complianice with (a)(1)(-a) through (a)(1)(-e) above by a
qualified [person having an understanding of the techni-
cal conteft of the subject matter.

(3) Hictograms used to identify controls shall be
described in the manuals. The pictograms should com-
ply with|ISO 7000, ISO 7296, or another recognized
source, if previously defined. The text of the descriptions
shall medt the criteria of (a)(1) and (a)(2) above.

(b) Anly non-English documentation provided in
addition fo English shall be translated and reviewed in
accordange with the requirements listed above.

SECTION
4-1.16.1

(a) Eadh electrically powered crane shall have a main
disconne¢t switch mounted at or near _the initial base of
the crane| This switch shall have provisions for locking
in the OHF position.

(b) Elgctrical equipment.shall be so located or
guarded fhat live parts aresnot exposed to inadvertent
contact uhder normal(operating conditions.

(c) Elegtrical equipment shall be protected from dirt,
grease, ofl, and mi@isture. Fixtures, wiring, and connec-
tions exposed-to the weather shall be of weather-
resistant fype.

4-1.16: ELECTRICAL EQUIPMENT
General Requirements

Tf guarded or enclosed, provision shall be made for yenti-
lation to forestall overheating. Resistors shall be.ihstalled
with consideration for avoiding the accumulatipn of
combustible matter.

(b) Resistor units shall be suppaorted to minjmize
vibration.

SECTION 4-1.17 OPERATOR’S CABS

4-1.17.1 Construction

(a) An operator’s cab shall be provided. It shall be
constructed of materials that do not support combystion
and shall havesmeans for ventilation.

(b) An adjustable operator’s seat with backrest|shall
be provided. The seat should be arranged and| con-
structed, to minimize operator fatigue.

(c)\Where necessary, areas of the cab roof shall be
capable of supporting, without permanent distoftion,
the weight of a 200-lb (90-kg) person.

(d) Cab doors, whether of the swinging or sliding
type, shall be restrained from inadvertently opening or
closing during travel or operation of the crane.

(e) All cab glazing shall be safety glazing material as
defined in ANSI/SAE Z26.1. Windows shall be proyided
in the front and on both sides. Forward visibility should
include a vertical range to cover the hook block and
pickup points on the ground. Windows provided| with
openable portions shall be arranged to prevent inagdver-
tent closure during operation. A windshield wiper
should be provided on the front window.

(f) Means shall be provided for cleaning windows
from inside the cab unless exterior platformis are
provided.

(g) Cab lighting, either natural or artificial, shal| pro-
vide a level of illumination that enables the operafor to
observe the operating controls.

(d) Wixiug stratt l.UlllPl_y wittrthe PprOVISionS of ANSH
NFPA 70 for temporary wiring. Motors, controls,
switches, and other electrical equipment shall meet the
applicable requirements of ANSI/NFPA 70. Hoist,
swing, trolley, and travel controllers shall conform to
ANSI/NEMA ICS3, Part ICS 3-443.

(e) Provisions shall be made to guard against
reversing of each motor due to reversed phase
connections.

(f) Electrical circuits between the fixed and rotating
portions of the crane shall pass through connections that

14

4-1.17.2 Access

(a) Stairs or access ladders to the cab, machinery plat-
forms, and tower shall be provided. Ladders shall con-
form to ANSI/ALI Al14.3 or to ANSI/SAE J2703, as
applicable.

(b) Outside platforms shall have walking surfaces of
a skid-resistant type, shall be provided with standard
handrails, and shall conform to ANSI A1264.1.

(c) When it is necessary to climb more than 120 ft
(37 m) of vertical ladder in the crane tower to reach the

(15)
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cab or machinery deck, consideration should be given
to providing a powered means of access in addition to
ladders.

(d) When access to the operator’s cab requires a climb
of 100 ft (30 m) or more, sanitary facilities should be
provided.

4-1.17.3 Toolbox

A metal receptacle should be provided for the storage

a hazard under normal operating conditions, shall be
guarded.

(b) Each guard shall be capable of supporting the
weight of a 200-1b (90-kg) person without permanent
distortion, unless the guard is located where it is not
reasonable to expect a person to step during operation
or maintenance.

4-1.18.3 Lubrication Points

of snfall and tools and Tubricating equipment. 1t should
be secured in the cab or on the machinery platform.

4-1.1

A portable fire extinguisher, with a basic minimum
extinguisher rating of 10 BC, shall be installed in the
cab qr at the machinery housing.

7.4 Fire Extinguisher

4-1.1

Ar audible signal device should be provided with the
control located within reach of the operator.

7.5 Signal Device

SECTION 4-1.18: GENERAL REQUIREMENTS
4-1.18.1 Footwalks and Ladders

(a)| To provide access to the boom and its attachments
suchas connections, limiting devices, sheaves, rope, and
fittings, a footwalk with skid-resistant surface and with
handpails or holding lines should be provided. Other
mear)s for access should be provided on booms too small
for fpotwalks. Footwalks, when provided, should be
18 in} (450 mm) or more in width.

(b)) When top towers or A-frame gantries‘include
itemg requiring inspection or routine maintenance, lad-
ders,|handgrips, and, if necessary, platforms with skid-
resisfant surfaces and with railings=shall be provided.

(c)] When it is necessary to periodically check or adjust
the tension of slewing ring-bearing attachment bolts,
access shall be provided, including work platforms with
railings, where needed;

(d)| Footwalks, platforms, ladders, and railings shall
be capable of suppefting the weight of a 200-1b (90-kg)
person without'permanent distortion. Holding lines
should be installed so as not to deflect laterally more
than |6 in, (50 mm) when a 200-1b (900-N) lateral force
is applied.

Lubrication points should be accessible without the
necessity of removing guards or other parts/yvith tools
unless equipped for centralized lubrigation.

4-1.18.4 Exhaust Gases

Engine exhaust gases shall’be-piped and djischarged
away from the operator. Exhaust pipes shall b¢ guarded
or insulated to prevent contact by personnel ywhen per-
forming normal duties:

4-1.18.5 Clutch Protection and Adjustment

(a) Dry friction clutches shall be protected against
rain and ether liquids, such as oil and lubricants.

(b) Glutches shall be arranged to permit adjustments
whefe.necessary to compensate for wear.

4-1.18.6 Wind Velocity Device

A wind velocity-indicating device should be|provided
and mounted at or near the top of the crane. The velocity
readout should be at the operator’s station if the cab,
and a visible or audible alarm should be triggered in
the cab and at remote-control stations when a preset
wind velocity has been exceeded.

4-1.18.7 Fuel Filler Pipes

Fuel tank filler pipes shall be located or pr
as not to allow spillage or overflow to run|
engine, exhaust, or electrical equipment of thd
being fueled.

tected so
onto the
machine

4-1.18.8 Hydraulic and Pneumatic Pressures

(a) Relief valves shall be provided in hydraulic and
pneumatic circuits carrying fluid pressurized bly a power
driven pump in order to limit the maximumn| pressure
in the circuit. The magnitude of the relief settings shall
permit operation under rated load conditions, and

4-1.18.2 Guards for Moving Parts

(a) Exposed moving parts, such as gears, projecting
set screws and keys, drive chains and sprockets, and
reciprocating or rotating parts, which might constitute

15

means shall be provided to prevent unauthorized adjust-
ment or tampering.

(b) Means shall be provided for checking manufactur-
er’s specified pressure settings in each circuit.
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Chapter 4-2
Inspection, Testing, and Maintenance

SECTION 4-2.1: INSPECTION

(d) motion-limiting devices for proper operation with

4-21.1 J;eneral

All inspections shall be performed by designated per-
sons. Any deficiencies identified shall be examined and a
determinption made by a qualified person as to whether
they constitute a hazard and, if so, what additional steps
need to He taken to address the hazard.

4-2.1.2 Inspection Classification

(a) Initial Inspection. Prior to initial use, all new,
reinstallefl, altered, or extensively repaired cranes shall
be inspedted to verify compliance with the applicable
provisions of this Volume.

(b) Regular Inspection. Inspection procedures for
cranes in| regular service are divided into two general
classifications based on the intervals at which inspection
should b¢ performed. The intervals in turn are depen-
dent upoh the nature of the critical components of the
crane and the degree of the exposure to wear, deteriora-
tion, or malfunction. The two general classifications are
designatpd as frequent and periodic with respective
intervals petween inspection as defined below.

(1) Hrequent Inspection. Visual examination with
records njot required.

(-a) light service — monthly
(-b) normal service — weekly to monthly
(-c) heavy service — daily to(weekly

(2) Reriodic Inspection. Visualjinspection at 1- to
12-montH intervals or as specifically recommended by
the manfifacturer. Records.shall be kept of apparent
external fonditions to pxovide a basis for continuing
evaluatiop.

4-2.1.3 krequent{Inspection

Items such.asthe following shall be inspected at inter-
vals defirfedsin‘para. 4-2.1.2(b)(1) or as specifically indi-

the crane unloaded; each motion should be inchedl into
its limiting device or run in at slow speed With care
exercised
(e) operational aids for malfunction or{inaccuracjes —
daily, when in use
(f) all hydraulic and pneumatic, hoses, particfilarly
those that flex in normal operation
(g) electrical apparatus fer\ntalfunctioning, signs of
excessive deterioration, ditt;and moisture accumulation
(h) hooks and latches for deformation, chemical{dam-
age, cracks, and weaf (tefer to ASME B30.10)
(i) braces suppotting crane masts (towers) and apchor
bolt base conmections for looseness
(j) hydratilic' system for proper fluid level —
when in @se
(k) sttuctural members for damage or deformation

daily

4:2.1.4 Periodic Inspection

(a) Complete inspections of the crane shall bg per-
formed at intervals, as generally defined in
para. 4-2.1.2(b)(2) depending upon its activity, seyerity
of service, and environment or as specifically indicated
below.

(1) light service — annually
(2) normal service — semiannually to annually
(3) heavy service — quarterly

(b) These inspections shall include the requiremnents
of para. 4-2.1.3 and, in addition, items such ds the
following;:

(1) deformed, cracked, or corroded member$ and
welds in the crane structure and boom

(2) loose bolts or rivets

(3) cracked or worn sheaves and drums

(4) worn, cracked, or distorted parts, such as|pins,
bearing, shafts, gears, rollers, locking and clamping

devicas cpvnn]xc.{-c and-drive-chains-or-belts
eSS PF tS—ahRa—cY AHRAS—OFBeHs

Cated, ir uludiug observation duliug ul.ztuaﬁuu for
impairments that might appear between regular
inspections.

(a) all control mechanisms for maladjustment
interfering with proper operation — daily, when in use

(b) all control mechanisms for legible markings,
excessive wear of components, and contamination by
lubricants or other foreign matter

(c) all crane function-operating mechanisms for mal-
adjustment interfering with proper operation and exces-
sive wear of components
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(5) excessive wear on brake and clutch system
parts, linings, pawls, and ratchets

(6) load, wind, and other indicators for inaccuracies
outside the tolerances recommended by the
manufacturer

(7) power plants for performance and compliance
with safety requirements

(8) electrical apparatus for signs of deterioration in
controllers, master switches, contacts, limiting devices,
and controls

(15)


https://asmenormdoc.com/api2/?name=ASME B30.4 2015.pdf

(15)

ASME B30.4-2015

(9) crane hooks inspected per ASME B30.10

(10) load blocks for cracks, deformation, and exces-
sive wear

(11) travel mechanisms for malfunction, excessive
wear, or damage

(12) hydraulic and pneumatic pumps, motors,
valves, hoses, fittings, and tubing for excessive wear or
damage

(c) Any deficiencies, such as those listed above, shall

(b) Operational aids shall be inspected and tested in
accordance with the device/crane manufacturer’s rec-
ommended procedures as part of the periodic inspection
of para. 4-2.1.4.

(c) When operational aids are inoperative or malfunc-
tioning, the crane and/or device manufacturer’s recom-
mendations for continued operation or shutdown of the
crane shall be followed until the aids are restored to
proper operation. Without such recommendations and

be exarmiTedand @ deteTmiTtion ade a5 to wiether
disassembly is required for additional inspection.

(d)] Visual inspection of members and their connec-
tions| (see para. 4-1.3.4) shall be performed at intervals
speciffied in (a) above. Observed signs of possible dam-
age thay indicate the need to remove paint or use other
than [visual nondestructive examination techniques to
pernlit determination as to whether a hazard exists. For
crangs with 10 yr or more of service other than light
servife, a visual inspection, in place of an inspection
speciffied in (a) above, should be performed at annual
interyals. The additional purpose of this inspection is
to copisider whether the observed condition of the crane
calls |for the use of more stringent examination tech-
niques. The recommendations of the manufacturer in
this fegard shall be considered.

(e)| High-strength (traction) bolts used in connections
and gt the slewing bearing shall be checked for proper
tensipn (torque) at intervals recommended by the crane
or bdaring manufacturer or as suggested in (a) above:
Bolts|that loosen should be checked for permanent defor-
matipn or other damage. Visible cracks, difficulty in
threading or unthreading a nut by hand, or:dbservable
necking are reason for replacement.

(f)] Sheaves used in the hoisting,system shall be
checked for cracks in the flanges and' spokes. When
exterhal evidence of defects exists,.it may be necessary
to reqnove the sheave from its moumnting for this purpose.

4-2.1.5 Cranes Not in Regular Use

(a)| A crane, other thanna/standby crane, that has been
idle for a period ofyF month or more, but less than
12 mpnths, shall berinspected in accordance with paras.
4-2.113 and 4-2:5.2(a) before being placed in service.

(b)| A cranéthat has been idle for more than 12 months
shall[be inSpected in accordance with paras. 4-2.1.4 and
4-2.5P2(b) before being placed in service.

(c) i

ranas

any profibitions for the Tmanufacturer against further
operation, the requirements of para. 4432)](b) shall

apply.

SECTION 4-2.3: TESTING
4-2.3.1 Operational Tests

(a) Prior to initial use, néwly erected cranes shall be
tested in accordance with para. 4-1.1.3. Alterpd cranes
shall be tested, undexthe direction of a qualifigd person,
to verify compliafice in accordance with paras.[4-1.1.3(d)
through (f).

(b) Prippte‘initial use, repaired cranes shalllbe tested
as determined by a qualified person. Testing may be
limited)to the function(s) affected by the reppir. When
a rated load test is required, it shall be in ag¢cordance
with para. 4-2.3.2.

4-2.3.2 Rated Load Test

Prior to initial use, or after being altered, cranes shall
be load tested under the direction of a qualifigd person.
Test loads shall not be less than 100% or more fhan 110%
of rated load, unless otherwise recommendé¢d by the
manufacturer or a qualified person. Test radii #nd boom
azimuths shall be chosen so as to place maxinjum load-
ing on the relevant crane parts.

4-2.3.3 Test Records

Signed and dated test records shall be madq and kept
available for all tests of new, repaired, or altetied cranes
required under paras. 4-2.3.1 and 4-2.3.2. At a thinimum,
the records should describe the test(s) perfofmed, the
loads, radii, and azimuths of the tests as applicable, the
rationale for testing conditions and procedureq adopted,
and the name(s) of the qualified person(s) miaking the
determinations and directing the tests.

ota e R e S5 erore—roet e 5rc e

inspected in accordance with the requirements of (a) or
(b) above, depending on the interval since they were
last used. When such cranes are exposed to adverse
environments, they should be inspected more frequently.

SECTION 4-2.2: OPERATIONAL AIDS

(a) Prior to daily operation, operational aids shall be
checked in accordance with the device/crane manufac-
turer’s recommended procedures to determine if they
are functioning properly.
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SECTION 4-2.4: MAINTENANCE

4-2.4.1 Preventive Maintenance

(a) The manufacturer shall furnish operation and
maintenance information (paras. 4-1.3.3 through 4-1.3.6).
A preventive maintenance program shall be established
and should be based on the recommendations of the
crane manufacturer or a qualified person. Dated records
should be kept available.

(15)

(15)
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(b) Replacement parts shall be at least equal to the
original manufacturer’s specifications.

4-2.4.2 Maintenance Procedure

(a) Before major adjustments or repairs are started,
the following precautions shall be taken:

(1) A traveling-type crane to be repaired should

be moved to a location where it will cause the least

interference with other cranes and operations in the area.

4-2.4.4 Welded Construction

Welding procedures and welding operator qualifica-
tions for use in repair or alteration of load-sustaining
members shall be in accordance with ANSI/AWS D14.3
or ANSI/AWS D1.1. Where special steels or other mate-
rials are used, the manufacturer shall provide welding
procedure instructions. The type of metal used for load-
sustaining members shall be identified by the manufac-
turer (see para. 4-1.3.5).

(2) Al controllers shall be at the OFF position.

(3) The main or emergency switch shall be open
and locKed in the OPEN position, except for test
purposes

(4) Warning or OUT OF ORDER signs shall be
placed by appointed personnel.

(5) Where other cranes are in operation on the same
runway, flail stops or other suitable means shall be pro-
vided to prevent interference with the idle crane.

(6) Where temporary protective rail stops are not
available) or practical, a signalperson shall be placed at
a visual yantage point for observing the approach of an
active crgne and warning its operator.

(b) Aftpr adjustments or repairs have been made, the
crane shgll not be returned to service until all guards
have beeh reinstalled, limiting and protective devices
reactivatgd, trapped air removed from hydraulic sys-
tems, andl maintenance equipment removed. Warning
or OUT F ORDER signs shall be removed by appointed
personne| only.

4-2.4.3

(1) Any hazardous condition disclosed by the'inspec-
tion reqyirements of Section 4-2.1 shall be cotrected
before opleration of the crane is resumed.tAdjustments
and repdirs shall be performed only by designated
personne].

(b) Adfustments shall be maintdined to ensure correct
functionihg of components. The following are examples:

(1) functional operating\mechanisms

(2) limiting devices

(3) cpntrol systents

(4) Braking systemis

(56) fower plahts

(c) Repairs or replacements shall be provided as
needed forieperation. The following are examples:

(1) ¢rarethooksshowingde sdescribed
para. 4-2.1.3(h) shall be taken out of service; repairs by
welding or reshaping are not recommended.

(2) critical parts that are cracked, broken, bent, or
excessively worn or corroded.

(3) pitted or burned electrical contacts should be
corrected only by replacement and in sets. Controller
parts should be lubricated as recommended by the man-
ufacturer or a qualified person.

(d) Remote-control stations shall be kept clean with
function identification labels legible.

djustments and Repairs
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4-2.4.5 Lubrication

(a) All moving parts of the crane, for which lubrica-
tion is specified, should be regularly lubticated. [lubri-
cating systems should be checked-for delivefry of
lubricant. Care should be taken tofollow manufacttirer’s
recommendations as to point§/of lubrication, mainte-
nance of lubricant levels, and types of lubricant [to be
used.

(b) Machinery should be stationary while lubricants
are being applied and protection provided as call¢d for
in paras. 4-2.4.2(a)(1) through (a)(6), unless equipped
for automatieJubtication.

SECTION 4-2.5: ROPE INSPECTION,
REPLACEMENT, AND

MAINTENANCE

4-2.5.1 General

All inspections shall be performed by designated per-
sons. Any deficiencies identified shall be examinedpnd a
determination made by a qualified person as to whether
they constitute a hazard.

4-2.5.2 Inspection

(a) Frequent Inspection
(1) All running ropes should be visually inspected
once each working day.
(2) Counterweight movement ropes, if proyided,
should be visually inspected at least once a month.
A visual inspection shall consist of observation [of all
rope that can reasonably be expected to be in use during
the day’s operations. These visual observations sl
be concerned with discovering gross damage, s

removed from service or inspected as outlined in (b)
below.

(-a) distortion of the rope, such as kinking, crush-
ing, unstranding, birdcaging, main strand displacement,
or core protrusion; loss of rope diameter in a short rope
length or unevenness of outer strands provide evidence
that rope replacement should be considered

(-b) general corrosion

(-c) broken or cut strands

(15)
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Fig. 4-2.5.2-1 Core Failure in 19 X 7 Rotation-Resistant Rope

'

GENERAL NOTE:

i

Reduction of rope diameter

Note the lengthening of lay and reduction of diameter.

(-d) number, distribution, and type of visible bro-
ken yvires [see paras. 4-2.5.3(b)(1) and (b)(5) for further
guidance]
(-e) core failure in rotation-resistant ropes (see
Fig. 4-2.5.2-1)
3) Particular care shall be taken when inspecting
boonj hoist ropes and sections of rope subject to rapid
deterjlioration, such as flange points, crossover points,
and fepetitive pickup points on drums.
4) Particular care shall be taken when inspecting
rotatjon-resistant ropes because of their susceptibility to
damage from handling and misuse and potential for
detefioration when used on equipment with limited
design parameters.

Internal deterioration of rotation-resistant ropes may
not He readily observable.

(b)| Periodic Inspection
1) Inspection frequency shall be determined by a
qualified person and shall be based on such factors as
expetted rope life as determined by experience on the
partifular installation or similar installations, sevetity
of environment, percentage of lifts at maximumt-rating,
frequency rates of operation, and exposurésto shock
loadg. Inspections need not be at equal calendar intervals
and should be more frequent as the‘rope approaches
the epd of its useful life. Howeverythis inspection shall
be made at least annually.
2) These inspections shall, cover the entire length
of the rope. Any deterioration resulting in appreciable
loss ¢f original strength\such as described below, shall
be ndted and determifation made as to whether further
use df the rope would constitute a hazard.
(-a) points.listed in (a) above
(-b) reduction of rope diameter due to loss of core
suppprt offinternal or external corrosion
(-c)“severely corroded or broken wires at end

(-d) sections of rope that are normal
during routine visual inspection, such asipar
over sheaves

y hidden
s passing

4-2.5.3 Rope Replacement

(a) No precise rules can be@iyen for determfination of
the exact time for rope replacement, since manjy variable
factors are involved. Once\fope reaches any g¢ne of the
specified criteria, it maybe allowed to operate fo the end
of the work shift, based on the judgment of a| qualified
person. The rope(shall be replaced prior to th¢ next use
of the equipmént.

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

(@) Broken Wires
(-a) in running ropes, six randomly djstributed
broken wires in one lay or three broken wiges in one
strand in one lay
(-b) in rotation-resistant ropes, two fandomly
distributed broken wires in six-rope diametefs or four
randomly distributed broken wires in 30-rope fliameters
(-¢) instanding ropes, three or more broken wires
in one-rope lay anywhere in the wire rope
(2) one outer wire broken at the contact
the core of the rope indicated by an externally
ing wire or loop of loose wire
(3) kinking, crushing, birdcaging, or gny other
damage resulting in distortion of the rope stjucture
(4) evidence of heat damage from any cause
(5) reductions from nominal rope diamet¢r of more
than 5%
(6) Attention shall be given to end connections.
Upon development of two or more broken wires adja-
cent to a socketed end connection, the rop¢ shall be
resocketed or replaced. Resocketing shalll not be

oint with
protrud-

conneetions

(-d) severely corroded, cracked, bent, worn, or
improperly applied end connections

(3) Care shall be taken when inspecting rope sec-

tions subject to rapid deterioration, such as the
following;:

(-a) sections in contact with saddles, equalizer
sheaves, or other sheaves where rope travel is limited

(-b) sections of the rope at or near terminal ends
where corroded or broken wires may protrude

(-c) sections subject to reverse bends
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attempted-if the resulting ropelength-will beidsufficient
for proper operation.

(c) Broken wire removal criteria cited in this Volume
apply to wire rope operating on multilayer drums,
regardless of sheave material. The user shall contact
the sheave, drum, or crane manufacturer or a qualified
person for broken wire removal criteria for wire ropes
operating on sheaves and single layer drums made of
material other than steel.

(d) Replacement rope and connections shall have a
strength rating at least as great as the original rope and
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connections furnished by the manufacturer. Any devia-
tion from the original size, grade, or construction shall
be specified by a rope manufacturer, the hoist manufac-
turer, or a qualified person.

(e) Ropes Not in Regular Use. All rope that has been
idle for a period of 1 month or more due to shutdown
or storage of the crane on which it is installed shall be
inspected in accordance with para. 4-2.1.5 before it is
placed in service. Inspections under para. 4-2.1.5(b) shall

(b) Rope shall be unreeled or uncoiled in such a man-
ner as to avoid kinking of or inducing a twist in the rope.

(c) Before cutting rope, seizings shall be placed on
each side of the place where the rope is to be cut to
prevent unlaying of the strands.

(d) During installation, care should be exercised to
avoid dragging the rope in dirt or around objects that
will scrape, nick, crush, or induce sharp bends in it.

(e) Rope should be maintained in a well-lubricated

be for allftypesof deterioratiomn and statt be performed
by an appointed or authorized person.

(f) Inspection Records

(1) Hrequent inspection — no records required.

(2) Heriodic inspection — in order to establish data
as a basig for judging the proper time for replacement,
a dated feport of rope condition shall be kept on file.
This repdrt shall cover points of deterioration listed in
para. 4-25.2(b)(2). If the rope is replaced, only that fact
need be fecorded.

(g) A lpng-term inspection program should be estab-
lished tq include records on examination of ropes
removed from service to establish a relationship between
visual obpervation and actual condition of the internal
structure

4-2.5.4

(a) Ro
minimizg

Iope Maintenance

e should be stored in such a manner as to
damage or deterioration.

condition. Lubricant applied as part of a maintehance
program shall be compatible with the original lubtjicant,
and, to this end, the rope manufacturer should bg con-
sulted; lubricant shall be of a type that does’not hiinder
visual inspection. Those sections of rope that are located
over sheaves or otherwise hidden diting inspectioh and
maintenance require special attertion during lubrica-
tion. The object of rope lubrieation is to reduce infernal
friction and to inhibit corpesion.

(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 lenigth is adequate, by cutting off a sqction
at the worn _end and thus shifting the wear to different
areas of the\rope.
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Chapter 4-3
Operation

QUALIFICATIONS AND

cases, specialized clinical or medical judgments and tests

RESPONSIBILITIES

(15) 4-3.1.1 Operators

(a)| Cranes shall be operated only by the following

qualified personnel:

1) designated persons.

2) trainees under the supervision of a designated
persgn. The number of trainees permitted to be super-
vised by a single designated person, the physical loca-
tion ¢f the designated person while supervising, and the
type pf communication required between the designated
persgn and trainee shall be determined by a qualified
persqn.

3) maintenance and test personnel, when it is nec-
essarly in the performance of their duties.

4) inspectors (crane).

(b)) No one, other than personnel specified in (a)
abovg, shall enter a crane cab with the exception of
persgns such as oilers, supervisors, and those specifi¢
persgns authorized by supervisors whose duties require
them| to do so and then only in the performance of their
duti¢s and with the knowledge of the operator

4-3.1.2 Qualifications for Operators

(a)] Operators shall be required hy\the employer to
pass|a practical operating examination. Examination
shall|be limited to the specific tyipe of crane that will be
operated.

(b)] Operators and operator trainees shall meet the
folloying physical qualifications unless it can be shown
that failure to meet thequalifications will not affect the
operqtion of the crane. In such cases, specialized clinical
and /jor medicaljudgments and tests may be required.
1) Havieision of at least 20/30 Snellen in one eye
and 20/50 firthe other, with or without corrective lenses.

2)-Be’able to distinguish colors, regardless of posi-

may be required.

(6) No evidence of being subject toseizu
of physical control. Such evidence shall’ be [sufficient
reason for disqualification. Specialized medical tests
may be required to determine these conditions.

(7) Operators and operatof” trainees shquld have
normal depth perception,{ield of vision, reaction time,
manual dexterity, coordination, and no tendencies to
dizziness or similar.undesirable characteristigs.

(8) A negative result on a substance apuse test.
The level of testing will be determined by the current
standard practice for the industry where th¢ crane is
employed,/and the test results shall be confirmed by a
recognized laboratory service.

(c)"Operator requirements shall include, but not be
lintited to, the following;:

es or loss

(1) evidence of successfully passing a
examination as defined in (b) above

(2) satisfactory completion of a written [examina-
tion covering operational characteristics, controls, and
emergency control skills, such as response fo fire or
control malfunction, as well as characteristic| and per-
formance questions appropriate to the crang type for
which qualification is being sought

physical

(3) demonstrated ability to read, writef compre-
hend, and use arithmetic and a load/capacity chart in
the English language

(4) satisfactory completion of a combination writ-
ten and verbal test on load/capacity chart ysage that
covers a selection of the configurations the drane may
be equipped to handle, for the crane type for which
qualification is being sought

(5) satisfactory completion of testing by appro-
priate written, oral, or practical methods dem¢nstrating
proficiency in operating the specific crane type, includ-

tiOn, if kU}Ul diffclclltiatiull iD lCLiLlilCd fUl Uyclﬂtiull.

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

(4) Have sufficient strength, endurance, agility,
coordination, and speed of reaction to meet the demands
of equipment operation.

(6) No evidence of physical defects, or emotional
instability that could pose a hazard to the operator or
others, or, which in the opinion of the examiner could
interfere with the operator’s performance. Such evidence
may be sufficient reason for disqualification. In such
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ing prestart and poststart inspections, shutdown, and
securing procedures
(6) demonstrated understanding of the applicable

sections of the B30 Standard and federal, state, and local
requirements

(d) Operators who have successfully qualified to
operate a specific crane type shall be required to be
requalified if supervision deems it necessary. Requalifi-
cation shall include, but not be limited to, requirements
in (c)(1) through (c)(5) above.
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