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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 orithe
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 Tron 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], Department of Labor —
State of New Jersey, Department of Labor and Industry — State of Pennsylvania, and the Locomo
tive Crane Manufacturers Association. On June 11, 1925, AESC approved the ASME Safety Codse
Correlating Committee’s recommendation and authorized the project with the U.S. Departmen
of the Navy, Bureau of Yards and Docks, and ASME as sponsofs:

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 out Octobef
2,1926, and the committee organized November 4, 1926 ,with 57 members representing 29 nationa
organizations. Commencing June 1, 1927, and using the‘eight-page code published by ASME ir
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 requirement;
for jacks a separate code. In January 1943, ASA B30.2-1943 was published addressing a multitudg
of equipment types and in August 1948,-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 répresenting 27 national organizations. The new committee changed the
format of ASA B30.2-1943s0 that the multitude of equipment types it addressed could be published
in separate volumes(that could completely cover the construction, installation, inspection, testing
maintenance, and'operation of each type of equipment that was included in the scope of ASA B30.2
This format change 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 “ASA B30,’
“USAS B30” or “ANSI B30” depending on their date of publication.

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

llClth DCt Uf lulcb tllat ulay oCI VT dS d Suidc tU Suvc:Lluut:ut Cllld Ut}lCl lCSulatUl)’ bUdlCD dITl
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,
administrative or regulatory authorities are urged to consult the B30 Committee in accordance
with the format described in Section IX of the Introduction, before rendering decisions on disputed
points.
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Safety codes and standards are intended to enhance public safety. Revisions result from commit-
tee consideration of factors such as technological advances, new data, and changing environmental
and industry needs. Revisions do not imply that previous editions were inadequate.

The ASME B30.5-2007 edition added responsibilities to be assigned in the work site organization.
The 2011 edition included minor revisions and the addition of the Nonmandatory Appendix A
on critical lifts. This 2014 edition incorporates many global B30 changes including the addition
of personnel competence and translation requirements as well as other revisions made throughout
the document.

This edition of the B30.5 Volume was approved by the B30 Committee and by ASME, and was
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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

(14)


https://asmenormdoc.com/api2/?name=ASME B30.5 2014.pdf

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-

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

SECTION IX: REQUESTS FOR INTERPRETATION

The B30 Standard Committee will render an interpre-

ments of [this Standard after the effective date.

It is not the intent of this Volume of the B30 Standard
to requir¢ retrofitting of existing equipment. However,
when an ftem 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 hade by the owner (user) within 1 yr.

SECTION|VI: REQUIREMENTS AND

RECOMMENDATIONS

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

SECTION|VII: USE OF MEASUREMENT UNITS

This S{andard contains SI (metric) units as well as
U.S. Custpmary units. The values stated in U.S. Custom=
ary units pre to be regarded as the standard. The Sl{units
are a dirgct (soft) conversion from the U.S. Customary
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 requests should be directed to

Secretary, B30 Standard Committee
ASME Codessand Standards

Two Park Avenue

New [York;-NY 10016-5990

tation of the provisions of the B30 Standard.]Such
requests should be directed to

Secretary, B30 Standard Committee
ASME Codes and Standards

Two Park Avenue

New York, NY 10016-5990

Requests should be in the following format:

Volume:  Cite the designation and title of the
volume.

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

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

Question: ~Phrase the question as a request for an

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

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 proprie-
tary names or information.

Upon receipt by the Secretary, the request will be
forwarded to the relevant B30 Subcommittee for a|draft
response, which will then be subject to approval Hy the
B30 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 stibject
to hazards that cannot be abated by mechanical means,

Requests should be in the following format:

Volume:  Cite the designation and title of the
volume.

Edition: Cite the applicable edition of the volume.

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

Request:  Indicate the suggested revision.

Rationale: State the rationale for the suggested

revision.

butonty by theexercise of inteltigence, care, and com-
mon sense. It is therefore essential to have personnel
involved in the use and operation of equipment who
are competent, careful, physically and mentally quali-
fied, and trained in the proper operation of the equip-
ment and the handling of loads. Serious hazards include,
but are not limited to, improper or inadequate mainte-
nance, overloading, dropping or slipping of the load,
obstructing the free passage of theload, and using equip-
ment for a purpose for which it was not intended or
designed.
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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
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

(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 Yoqiﬂ.famoni-e and recommendations P" Vlded ln

(a)
(b)

the condition of the equipment or material
the loads

the volumes must be interpreted accordingly;
ment used in determining their application.

pnd judg-

xi
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SUMMARY OF CHANGES

n”nmring appros al ]ﬁy the ASME B30 Committee and AQ1\/”-_<', and after pnh]ir* rpvin‘,v,

ASME B30.5-2014 was approved by the American National Standards Institute on
September 5, 2014.

ASME B30.5-2014 includes editorial changes, revisions, and corrections identified by a frargin
note, (14).

Page Location Change
I X—Xi B30 Standard Introduction Revised
1,5, 6 5-0 Title revised
5-0.2.2 (1) Definition of multiple line load operation
added

(2) Definition“of normal operating
conditions revised

(8) Definitions of appointed, authorized,
designated person, and stabilizer deleted

7 5-0.3 Added and renumbered reference to 5-0.4
5-0.4 Revised
¢ 5-1.1 (1) Title revised
(2) Subparagraphs (a) through (d) added
5-1.1.1 (1) Subparagraph (b) added
(2) Subsequent paragraphs renumbered
and subparagraph (d) revised
Table-5-1.1.1-1 Revised
D-13 5:1.1.2 Revised in its entirety
5-1.1.3 Revised in its entirety
5-1.1.4 Added
Fig. 5-1.1.3-1 Sketches (e), (f), and (g) revised
15, L6 5-1.5.3 (1) Subparagraphs (c) and (e) added
(2) Subparagraph (d) revised
(3) Subsequent paragraphs renumbered
5-1.7.2 Subparagraph (a) revised
20, 21 Fig. 5-1.7.3-1 Revised in its entirety
5-1.8.2 Subparagraph (b) revised
5-1.8.4 Revised
5-19.3 Revised

5-1.9.5 Revised

Xii
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Page Location Change
5-1.9.6 Added and subsequent paragraphs
renumbered
22 5-1.9.10.1 Revised
5-1.9.10.2 Revised
5-1.10 Revised
23 5-1.12 Added
24 5-2.1 Revised
5-2.1.2 New subparagraph (c) added. and
subsequent paragraphs renumbered
25, 26 5-2.2.1 Subparagraph (a)(6) deleted and
subsequent subparagraph renumbered
5-22.2 Revised in its entirety
5-2.3.2 Subparagraph (c) revised
5-2.3.3 (1) Subparagraph (d) revised
(2) New subparagraph (e) added and
subsequent subparagraph renumbered
27 5-24.1 Revised
28 5-2.4.3 (1) Subparagraph (d) revised
(2) New subparagraphs (e) through (g)
added and subsequent paragraphs
renumbered
30 5-3.1.1 Subparagraph (a)(2) revised
31, 32 5-3.143.1.1 (1) Subparagraphs (g) and (h) revised
(2) Subparagraph (i) added
5-3.1.3.1.2 (1) Subparagraphs (d), (g), and (h)
revised
(2) Subparagraph (k) added
5-3.1.3.2.1 (1) Subparagraph (j)(4) added
(2) Subparagraph (1) revised
33 5-3.1.3.2.2 (1) Subparagraph (j)(5) added
(2) Subparagraph (n) revised
5-3.1.3.3.1 Subparagraph (e) revised
34 5-3.2.1.1 Subparagraph (c) added and subsequent
paragraphs renumbered
35 5-3.2.1.5 Subparagraph (h) revised
37 5-3.2.1.6 Added
5-3.2.3 Added; previous para. 5-3.2.3

xiii

renumbered to 5-3.2.4
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Page Location Change

45 5-3.4.5.5 Subparagraph (c) reference to para.
5-3.4.5.5(a) corrected by errata
5-3.4.6 Added and subsequent paragraphs
renumbered

SPECIAL NOTE:

The interpretations to ASME B30.5 are included in this edition as a separate section for the user’s
convenience.
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MOBILE AND LOCOMOTIVE CRANES

Chapter 5-0

SECTION 5-0.1: SCOPE OF B30.5

Within the general scope defined in Section I,
Ametican National Standard B30.5 applies to crawler
crangs, locomotive cranes, wheel-mounted cranes, and
any variations thereof that retain the same fundamental
chardcteristics. The scope includes only cranes of the
above types that are basically powered by internal com-
bustipn engines or electric motors. Side boom tractors
and qranes designed for railway and automobile wreck
clearance, digger derricks, cranes manufactured specifi-
cally|for, or when used for, energized electrical line ser-
vice, |knuckle boom, trolley boom cranes, and cranes
havinng a maximum rated capacity of one ton or less are
exclyded.

Special adaptions to the general types of machines
covefed by this Volume, where applicable, fall unider
this gcope.

Some basic machine types within this scope-are used
altermatively for lifting service and for applications not
considered to be lifting service. All ofithe requirements
of thjs Volume are applicable to such*machines when
used for lifting service. Howevert, at a minimum,
Sectipn 5-1.11, Chapter 5-2, and~Section 5-3.1 of this
Volume apply to machines~when used in other than
lifting service.

SECT|ION 5-0.2: (DEFINITIONS
5-0.2.1 Types,of Mobile and Locomotive Cranes

commerciglStriick-mounted crane: a crane consisting of a
rotat]ng Superstructure (center post or turntable), boom,

Scope, Definitions, Personnel Competence, and Refererces

locomotive crane: a crane consisting) of a rotatiphg super-
structure with a power plant{@perating machjnery, and
boom, mounted on a baser car equipped for| travel on
a railroad track. It may:be 'self-propelled or propelled
by an outside source.”Ifs function is to lift, lpwer, and
swing loads at vatiots radii (see Fig. 5-0.2.1-5).

wheel-mounted crane (multiple control stations): a crane
consisting{of‘a rotating superstructure, dperating
machinery; and operator’s station and boom,|mounted
on a crane carrier equipped with axles and rupber-tired
whee€lstor travel, a power source(s), and having separate
stations for driving and operating. Its function is to lift,
lewer, and swing loads at various radii (see Figg. 5-0.2.1-6
and 5-0.2.1-7).

wheel-mounted crane (single control station): a drane con-
sisting of a rotating superstructure, operating machin-
ery, and boom, mounted on a crane carrier equipped
with axles and rubber-tired wheels for travell a power
source, and having a single control station fgr driving
and operating. Its function is to lift, lower, and swing
loads at various radii (see Figs. 5-0.2.1-8| through
5-0.2.1-10).

5-0.2.2 General

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

administrative or regulatory authority: a governmental
agency or the employer in the absence of govg¢rnmental
jurisdiction.

oper th mnr‘hinpry and one or more npprnfnr’q sta-
tions mounted on a frame attached to a commercial truck
chassis, usually retaining a payload hauling capability
whose power source usually powers the crane. Its func-
tion is to lift, lower, and swing loads at various radii
(see Figs. 5-0.2.1-1 and 5-0.2.1-2).

crawler crane: a crane consisting of a rotating superstruc-
ture with a power plant, operating machinery, and
boom, mounted on a base and equipped with crawler
treads for travel. Its function is to lift, lower, and swing
loads at various radii (see Figs. 5-0.2.1-3 and 5-0.2.1-4).

av!glp imﬂ';nn{-nv (bnnv‘vz\: ah annnccnvy t]r\at medsures the
angle of the boom to the horizontal.

anti—two-block device: a device that, when activated, dis-
engages all crane functions whose movement can cause
two-blocking.

auxiliary hoist: a secondary hoist rope system used either
in conjunction with, or independently of, the main hoist
system.

axis of rotation: the vertical axis around which the crane
superstructure rotates.

(14)

(14)
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Fig. 5-0.2.1-1 Commercial Truck-Mounted Crane —
Telescoping Boom

Fig. 5-0.2.1-3 Crawler Crane

.
D) 1@,

GENERAL NOTE: The boom may have a base boom
structurg of sections (upper and lower) between or
beyond |which additional sections may be added to -
increasq its length, or it may consist of a base boom

from which one or more boom extensions are

telescoped for additional length.

Fig. 5-0;2.1-2 Commercial Truck-Mounted Crane — Fig. 5-0.2.1-4 Crawler Crane — Telescoping Bpom
Nontelescoping Boom

Operator's station
(rotating)

A —-

GENERAL NOTE: The boom may have a base boom
structure of sections (upper and lower) between or
beyond which additional sections may be added to
increase its length, or it may consist of a base boom
from which one or more boom extensions are
telescoped for additional length.

GENERAL NOTE: The boom may have a base boom
structure of sections (upper and lower) between or
beyond which additional sections may be added to
increase its length, or it may consist of a base boom
from which one or more boom extensions are
telescoped for additional length.
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Fig. 5-0.2.1-5 Locomotive Crane

Fig. 5-0,2.1-6 Wheel-Mounted Crane (Multiple Control Stations)
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Fig. 5-0.2.1-7 Wheel-Mounted Crane — Telescoping Boom (Multiple Control Stations)

Operator’s station
(rotating)

= c
OO —"—OXO"

e ey

GENERAL NOTE: The boom may have a base boom structure
of sections (upper and lower) between or beyond, which
additional sections may be added to increase its length, or it
may consist of a base boom from which one or more boom
extensions are telescoped for additional length.

Fig. 5-0.2.1-9 Wheel-Mounted Crane — Telescgping
Fig. 5-0.2.1-8 Wheel-Mounted Crane Boom (Single Control Station, Rotating)
(Single Control Station)

Operator’s station
(rotating)

GENERAL NOTE: The boom may have a base boom
structure of sections (upper and lower) between or
beyond which additional sections may be added to
increase its length, or it may consist of a base boom
from which one or more boom extensions are
telescoped for additional length.
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Fig. 5-0.2.1-10 Wheel-Mounted Crane — Telescoping
Boom (Single Control Station, Fixed)

T >N\~

\
=

}

clutch: a means for engagement or disengagement of
power.

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

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

C—
~— Operator’s station

L@J_J_@_] (fixed)

B e

GHNERAL NOTE: The boom may have a base boom
strlcture of sections (upper and lower) between or
beyond which additional sections may be added to
ingrease its length, or it may consist of a base boom
frdm which one or more boom extensions are
telescoped for additional length.

axle: the shaft or spindle with which or about which a
whegl rotates. On wheel-mounted cranes it refers to
a tyge of axle assembly including housings, gearing,
diffefential, bearings, and mounting appurtenances.

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

balladt: weight used to supplement the weight of the
macljine in providing stability for lifting werking loads
(the ferm ballast is normally associatediwith locomotive
crangs).

base (mounting): the traveling base.on which the rotating
superstructure of a locomotive or crawler crane is
mounted.

boom| (crane): a member hinged to the rotating super-
strucfure and used for-supporting the hoisting tackle.

boom|angle: the<angle above or below horizontal of the
longitudinalaxis of the base boom section.

boom| hoist-inechanism: means for supporting the boom
and ¢ontrolling the boom angle.

erare-ctrrier—the Luldcl\_culiaéc of-a—wheel-mounted
crane specifically designed for transporting|the rotating
crane superstructure. It may or may not(rovidle its own
travel mechanism. It is distinguished from a cqmmercial
truck vehicle in that it is not designed to trangport per-
sonnel, materials, or equipment-ether than the crane-
rotating superstructure.

critical lift: a hoisting or liffing operation that{ has been
determined to presentanincreased level of rigk beyond
normal lifting activifies:For example, increasedl risk may
relate to personnel‘injury, damage to property|interrup-
tion of plant production, delays in schedule, [release of
hazards to ¢he‘environment, or other jobsite factors.

cross-over points: in multiple layer spooling of frope on a
drum,‘those points of rope contact where|the rope
crosses the preceding rope layer.

druim: the cylindrical member around which|a rope is
wound for lifting and lowering the load or bpom.

dynamic (loading): loads introduced into the mfachine or
its components due to accelerating or decplerating
forces.

ensure: term used when the meaning “take steps to see
that” or “make sure” is intended.

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

gantry (A-frame): a structural frame, extending above the
superstructure, to which the boom support fropes are
reeved.

hoist mechanism: a hoist drum and rope reeving system
used for lifting and lowering loads.

jib: an extension attached to the boom point tp provide
added boom length for lifting specified loads. The jib
may be in line with the boom or offset to variqus angles
in the vertical plane of the boom.

boom point: the outer extremity of the crane boom, con-
taining the hoist sheave assembly.

boom point sheave assembly: an assembly of sheaves and
pin built as an integral part of the boom point.

boom stop: a device used to limit the angle of the boom
at the highest recommended position.

brake: a device used for retarding or stopping motion.

cab: a housing that covers the rotating superstructure
machinery or the operator’s or driver’s station.

jib backstop: a device that will restrain the jib from turning
over backward.

jobsite: work area defined by the construction contract.

load (working): the external load in pounds (kilograms)
applied to the crane, including the weight of load-
attaching equipment such as lower load block, shackles,
and slings.

load block, lower: the assembly of hook or shackle, swivel,
sheaves, pins, and frame suspended by the hoisting
ropes.
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load block, upper: the assembly of shackle, swivel, sheaves,
pins, and frame suspended from the boom point.

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

load ratings: crane ratings in pounds (kilograms) estab-
lished by the manufacturer in accordance with
Section 5-1.1.

luffing attachment: a front end attachment for a mobile

power-controlled lowering: a system or device in the power
train, other than the load hoist brake, that can control
the lowering rate of speed of the load hoist mechanism.

qualified operator: an operator who has met the require-
ments of paras. 5-3.1.2(a) through (c).

qualified person: a person who, by possession of a recog-
nized degree in an applicable field or certificate of pro-
fessional standing, or who, by extensive knowledge,
training and experience, has successfully demonstrated

crane thaf T5es an upper wWorking boom or jib, wihich
is capablg of changing angle during operation and is
mounted|on top of a lower main boom. This is distin-
guished from a fixed jib where the operating angle can-
not be clanged during operation. Typically, the lower
boom operating angle can also be changed.

mast (boofn): a frame hinged at or near the boom hinge
for use in|connection with supporting a boom. The head
of the mgst is usually supported and raised or lowered
by the bdgom hoist ropes.

mast (jib)]a frame hinged at or near the boom point for
use in cohnection with supporting a jib.

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

multiple Ipad line operation: simultaneous use of two or
more linef reeved over sheaves on a single shaft or multi-
ple shafts of a crane with multiple load drums to lift,
rotate, orj hold a single load.

normal operating conditions: conditions during which ‘a
crane is performing functions within the manufacetGrer’s
operating recommendations. Under these conditions,
the opergtor is at an operator control station described
in the insfructions for the crane; no other persons, except
those degignated, are to be on the crane.

operationdl aid: an accessory thatprovides information
to facilitate operation of a crang or-that takes control of
particulaf functions without action of the operator when
a limiting condition is sensed: Examples of such devices
include, hut are not limited to, the following: anti-two-
block deYice, rated ‘capacity indicator, rated capacity
(load) lirhiter, baOm angle or radius indicator, lattice
boom hojfst disconnect device, boom length indicator,
crane level indicator, drum rotation indicator, load indi-
cator, and wind speed indicator.

the ability to solve or resolve problems relating.fo the
subject matter and work.

rail clamp: a tong-like metal device mounted on aloco-
motive crane car, which can be connected to the frack.

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

rated capacity (load) limiter-7a device that automatjcally
monitors radius, load wéight, and load rating and pre-
vents movements of (the crane, which would resplt in
an overload condition.

reeving: a ropé,system in which the rope travels afjound
drums and sheaves.

repetitive pickup point: when operating on a short|cycle
operation, the rope being used on a single layer and
being spooled repetitively over a short portion ¢f the
drum.

rope: refers to wire rope unless otherwise specifiefl.

rotation-resistant rope: a 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.

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

shall: term used to indicate that a rule is mandatory and
must be followed.

should: term used to indicate that a rule is a recomménda-
tion, the advisability of which depends on the farts in
each situation.

side loading: a load applied to an angle to the vdrtical
plane of the boom.

outriggers: extendable or fixed members attached to the
mounting base, which rest on supports at the outer ends
used to support the crane.

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

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

pendant: a rope or strand of specified length with fixed
end connections.

StaTrby CraTeT e Crane that IS ot i Tegutar service but
that is used occasionally or intermittently as required.

standing (guy) rope: a supporting rope that maintains a
constant distance between the points of attachment to
the two components connected by the rope.

structural competence: the ability of the machine and its
components to withstand the stresses imposed by
applied loads.

superstructure: the rotating upper frame structure of the
machine and the operating machinery mounted thereon.
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swing: rotation of the superstructure for movement of
loads in a horizontal direction about the axis of rotation.

swing mechanism: the machinery involved in providing
rotation of the superstructure.

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

swiveling: the rotation of the load attachment portion

necessary, be competent and capable to perform the
functions as determined by the employer or employer’s
representative.

SECTION 5-0.4: REFERENCES

The following is a list of publications referenced in
this Standard.

ANSI 726.1-1996, Safety Code for Glazing Materials for

(hookorshackie)of atoad block {fower) or ook assernt=
bly apout its axis of suspension in relation to the load
line(§).

tackld: an assembly of ropes and sheaves arranged for
lifting, lowering, or pulling.

telescpping boom: consists of a base boom from which
one dr more boom sections are telescoped for additional
length.

transit: the moving or transporting of a crane from one
jobsite to another.

travel: the function of the machine moving under its own
powgr from one location to another on a jobsite.

two-Yock damage prevention feature: a system that will
stall when two-blocking occurs without causing damage
to the hoist rope or crane machinery components.

two-Yock warning feature: a warning device to alert the
operator of an impending two-blocking condition.

two-Ylocking: the condition in which the lower load bloek
or hqok assembly comes in contact with the upperload
blocH or boom point sheave assembly.

wheel base: the distance between centers of ffont and rear
axles| For a multiple axle assembly the-axle center for
whegl base measurement is taken as thesmidpoint of the
assembly.

whipline (runner or auxiliary):a secondary rope system
usually of lighter load capacity than that provided by
the nhain rope system.

wincl head: a power-driven spool for handling loads by
mearjs of friction-bétween fiber or wire rope and the
spool.

SEC

Pe
Volume shall meet the applicable qualifying criteria
stated in this Volume and shall, through education,
training, experience, skill and physical fitness, as

ION"5-0.3: PERSONNEL COMPETENCE

Glazing Motor Vehicles Operating on Land Highways
Publisher: American National Standards [[nstitute
(ANSI), 25 West 43rd Street, New Xork, NY 10036
(www.ansi.org)

ASME B30.8-2010, Floating Granes and |Floating
Derricks

ASME B30.10-2009, Hooks

ASME B30.23-2011, Petsonnel Lifting Systems$

ASME B30.26-2010, Rigging Hardware

Publisher: ThecAmerican Society of Mgchanical
Engineers (ASME), Two Park Avenue, New|York, NY
10016-5990;) Order Department: 22 Law Drive, P.O.
Box 2900, Fairfield, NJ 07007-2900 (www.agme.org)

AWSD14.3/D14.3M-2010, Welding Specificptions for
Earth Moving and Construction Equipment
Publisher: American Welding Society (AWS), [8669 NW
36 Street, Miami, FL 33166 (www.aws.org)

SAE J765-Oct. 1990, Crane Load Stability Test{ Code
SAE ]J987-Aug. 2012, Crane Structures — Methjod of Test
SAE J1028-Oct. 1998, Mobile Crane Workjing Area
Definitions
SAE J1063-Nov. 1993, Cantilevered Boom Crane
Structures — Method of Test
SAE J1977-Apr. 1997, Braking Performance - Rubber-
Tired, Self-Propelled Cranes
SAE ]2703, Crane-Access and Egress
Publisher: Society of Automotive Engineers (PAE), 400
Commonwealth Drive, Warrendale, HA 15096
(www.sae.org)

U.S. DOT Safety Appliance Standards and Power Brakes
Requirements (January 1973, Revised S¢ptember
1977), DOT Standards, Federal [Railroad
Administration, United States Deparfment of
Transportation (DOT) (www.dot.gov

Publisher: Superintendent of Documents, U.S.
Government Printing Office (GPO), 732 N. Capitol
Street, NW Washington, DC 20401 (www.gpo.gov)
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Chapter 5-1
Construction and Characteristics

SECTION 5-1.1: LOAD RATINGS AND TECHNICAL

Table 5-1.1.1-1 Crane Load Ratings

INFORMATION

(a) Th¢ crane manufacturer shall provide load rating
charts an{d information for all crane configurations for
which liffing is permitted.

(b) Thg manufacturer shall provide instructions for
the proper assembly, disassembly, operation, inspection,
and mairjtenance of the crane.

(c) Thg wire rope information listed in para. 5-1.1.4(b)
shall be provided by the crane manufacturer for any
ropes supplied with the crane. If wire rope is supplied
by someqne other than the crane manufacturer, the wire
rope infofmation shall be provided by the rope supplier.

(d) Ungder certain load conditions, torsion induced in
a carbody or carrier frame can cause it to twist resulting
in an opposite side outrigger or portion of a crawler
lifting free from the supporting surface. This condition
does not indicate a loss of stability when working within
the limits|of the load rating chart. If this condition exists
for any crpne, the manufacturer shall describe this condi-
tion and |provide instructions for continued operation
when sugh lift off occurs.

5-1.1.1 load Ratings — Where Stability Governs
Lifting Performance

(a) Theq margin of stability for determination of load
ratings, with booms of stipulated lengths at stipulated
working tadii for the various types of drane mountings,
shall be gstablished by taking a per¢éntage of the loads
that will produce a condition,of.tipping or balance with
the boon} in the least stable.direction relative to the
mounting. With the indicated types of mounting under
conditions stipulated(in“paras. 5-1.1.1(c) and (d), the
load ratirgs shall notexceed the percentages for cranes
given in [fable 5:111-1.

(b) Liffing/in\excess of any specified load or radius
limit, in direetions other than the least stable, may result
in overlo
begins to tip.

(c) The following stipulations shall govern the appli-
cation of the values in para. 5-1.1.1(a) for locomotive
cranes:

(1) The crane shall be standing on a track that is
level within 1% grade.

(2) The radius of the load is the horizontal distance
from a projection of the axis of rotation to the rail support
surface, before loading, to the center of the vertical hoist
line or tackle with load applied.

Maximurh

Type of Crane Mounting Load Ratingg, %

Locomotive, without outrigger support

[Note (1)]
Booms 60 ft (18 m) or less 85
Booms over 60 ft (18 m) 85 [Note (2)
Locomotive, using outriggers fully 80
extended and set
Crawler, without outrigger suppost 75
Crawler, using outriggers fully\extended 85
and set
Wheel mounted, without outrigger support 75
Wheel mounted, using outriggers fully 85

extended and&ét,with tires off
supporting Surface

Wheel mounted; using outrigger beams
partially extended and set, with
tiresoff’ supporting surface

Commeercial truck vehicle mounted, with 85
outrigger extended and set

€ommercial truck mounted, using
outrigger partially extended and set

Notes (3) anfd (4)

Notes (3) and (4)

NOTES:
(1) As a precaution while testing for free ratings, outriggers hould
be loosely applied; rail clamps should not be used.
(2) The difference between the backward stability moment apd the
forward moment resulting from the load should not be Igss
than 30,000 lb-ft (40 675 N-m) with the backward stability
moment being the greater.
(3) The following equation shall be used for less than full ejten-
sion of all outrigger beams to find the rated capacity:

P<(T-0.1F)/1.25

where
F = load applied at boom tip that gives the same mpment
effect as boom mass
P = rated capacity in the lifting direction specified

T = tipping load
(4) If crane operation with outriggers in positions other than

cedures, ratings, and limitations for any configurations that are
permitted shall be provided.

(3) Tipping loads from which ratings are deter-
mined shall be applied under static conditions only, i.e.,
without the dynamic effect of lifting, lowering, swing-
ing, or booming.

(4) The weight of all auxiliary handling devices
such as lower load block, hooks, and slings shall be
considered as part of the load.

(14)
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(d) Stipulations governing the application of the
values in para. 5-1.1.1(a) shall be in accordance with
SAE ]765.

(e) The effectiveness of these preceding stability fac-
tors will be influenced by such additional factors as
freely suspended loads, track, wind, or ground condi-
tions, condition and inflation of rubber tires, boom
lengths, proper operating speeds for existing conditions,
and, in general, careful and competent operation. Any

limitations corresponding to such additional ratings
shall be clearly defined

(4) in areas where no load is to be handled, the
work area figure and load rating chart shall so state

(5) recommended reeving for the hoist lines

(6) the diameter, rotation resistant or nonrotation
resistant, minimum breaking force, and the maximum
allowable load per line for hoist ropes

(7) if the weight of any portion of the hoist rope is

standard attachments to the boor suctras jibsand auxit-
iary ¢r whip lines shall be considered as affecting stabil-
ity and a deduction shall be made from load ratings in
accofdance with the manufacturer’s instructions. The
effect of lights, pile lead adaptors, or other nonstandard
attachments shall also be deducted from load ratings.
All of these shall be taken into account.

(f)|When cranes included in the scope of B30.5 are
mounted on barges or pontoons, factors in addition to
thosq stipulated in paras. 5-1.1.1 and 5-1.1.2 will influ-
ence [the stability and structural competence. The load
rating for a crane on a barge or pontoon shall be modified
as rqcommended by the manufacturer or a qualified
persgn (refer to ASME B30.8).

5-1.1.2 Load Ratings — Where Factors Other Than
Stability Govern Lifting Performance

Lopd ratings may be based on structural, mechanical,
hydrpulic, electrical, pneumatic or limitations other than
stability. The working margins associated with these
load fatings vary depending on the crane configuration,
the lifting radius, and the specific system component
that {s affected.

5-1.1.3 Load Rating Chart

(a)| Load rating charts shall be marked with a serial
number, part number, or other traceable method that
allows for the matching of charts-to a specific crane(s).

(b)] A durable load rating-chart(s) with legible letters
and figures shall be provided in paper, plastic, metal,
or el¢ctronic display fermn'with each crane and attached
in a Ipcation accessible-to the operator while at the con-
trolsThe data and information to be provided on these
charts shall include, but not be limited to, the following;:
1) a full*and complete range of manufacturer’s
crang load)ratings at all stated operating radii, boom
anglgs,\work areas, boom lengths and configurations,

required to be considered as part of the crahe’s lifted
load, the method for determining such rope we¢ight shall
be provided

(8) cautions, warnings and notes relative|to limita-
tions on the load ratings

(9) position of the gantry’and requirenents for
intermediate boom suspension; where applicgble

(10) maximum load$ pérmitted during the actual
boom extending operation, and any limiting donditions
or cautions, where applicable

(11) tire pressure, where applicable

5-1.1.4 Additional Information

(a) Inaddition to the data required on the lgad rating
chart,the'following information shall be provi¢gled either
with the load rating chart or in the operating manual:

(1) recommended parts of load hoist rpeving, a
reeving diagram and the rope length for all hqist drums
on the crane

(2) recommended boom hoist reevingj
diagram, and length of rope where applicable

(3) cautions, warnings, and notes relative|to limita-
tions on equipment, crane set up, and operating proce-
dures, including indication of the least stable| direction

(4) instructions for boom erection and donditions
under which the boom, or boom and jib confbinations
may be raised or lowered

(5) whether the hoist holding mechanism is auto-
matically controlled, manually controlled, whe¢ther free-
fall is available, or any combination thereof

(6) the maximum telescopic travel length of each
boom telescopic section

(7) whether sections are telescoped with{power or
manually

(8) the sequence and procedure for exterjding and
retracting the telescopic boom section

reeving

jib lengths and angles (or offset), as well as alternate
ratings for use and nonuse of optional equipment on
the crane, such as outriggers and extra counterweights,
which affect ratings

(2) awork area chart for which capacities are listed
in the load rating chart (see Fig. 5-1.1.3-1)"

(3) if crane specifications include ratings for lifting
in directions other than the least stable, the work area

! Tllustrations (a) through (d) of Fig. 5-1.1.3-1 are reproduced
from ANSI/SAE J1028 © 1998 SAE International.

% hydlauliL retrefvatve bClli.illgb bl,)tLifi:‘d by the
manufacturer

(10) if an outrigger(s) or portion of a crawler is
permitted to lift free of its supporting surface while
working within the limitations specified on the load
rating chart, instructions shall be provided for continued
operation when such lift-off occurs

(b) The information listed below shall be provided in

legible form for the wire rope installed on each drum.
A wire rope test certificate may be provided in lieu of
the following individual items:

(14)
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Fig. 5-1.1.3-1 Work Areas
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Fig. 5-1.1.3-1 Work Areas (Cont’d)
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(14) Fig. 5-1.1.3-1 Work Areas (Cont’d)
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Fig. 5-1.1.3-1 Work Areas (Cont’d)

NOTES:

(1) THese lines determine the limiting position of any load for operation within the working areas indicated.

(2) Cdnfigurations that deviate sufficiently from the waofkareas shown in Fig. 5-1.1.3-1 shall have their working areas by approgriate sets

ofldiagrams supplied by the manufacturer.

1) rope diameter [e.g., 1 in.-(25 mm)]

2) type and construction (esg., filler wire, Seale,
on resistant)

3) classification (e.g6”%X 19, 34 X 7)

4) rope grade (IRSNEEIP, 1770)

5) rope core (€85 IWRC, fiber core)

6) direction'and lay (e.g., RRL, LAL)

7) minimum breaking force (e.g., 54 tons, 480 kN)
8) weight per foot

9) drum designation

10) rope length

rotat

5-1.2.2 General Conditions

The general conditions for determination of{the back-
ward stability margin, applicable to all cranes within
the scope of this chapter, are as follows:

(a) crane to be equipped for crane operation with
shortest recommended boom

(b) boom positioned at maximum recommmended
boom angle

(c) crane tobe unloaded (lower load block onp support)

(d) outriggers free of the bearing surface when the
crane is counterweighted for “on tires or on wheels”

SECTION 5-1.2: STABILITY (BACKWARD AND
FORWARD)

5-1.2.1 Backward Stability

The backward stability of a crane is its ability to resist
overturning in the direction opposite the boom point
while in the unloaded condition. The resistance to back-
ward overturning is reflected in the margin of backward
stability.

13

operation unless specified by the manufacturer for sta-
tionary use

(e) crane to be standing on a firm supporting surface,
level within 1% grade; locomotive cranes to be standing
on a level track

(f) all fuel tanks to be at least half full and all other
fluid levels as specified

5-1.2.3 Minimum Backward Stability Conditions

The following are minimum acceptable backward sta-
bility conditions:

(14)
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(a) Locomotive Cranes. The horizontal distance
between the center of gravity of the crane and the axis
of rotation shall not exceed 39% of the track gage.

(b) Crawler Cranes. The horizontal distance between
the center of gravity of the crane and the axis of rotation
shall not exceed 70% of the radial distance from the axis
of rotation to the backward tipping fulcrum in the least
stable direction.

(c) Wheel-Mounted Cranes (Counterweighted for “on

Free-fall lowering of the boom shall not be permitted.

(1) The boom hoist drum shall have sufficient rope
capacity to operate the boom in all positions, from the
lowest permissible to the highest recommended, when
using the manufacturer’s recommended reeving and
rope size. No less than two full wraps of rope shall
remain on the drum with the boom point lowered to
the level of the crane-supporting surface. The drum end
of the rope shall be anchored to the drum by an arrange-

Tires or off VWheets““Operatiorn)

(1) With the longitudinal axis of the rotating super-
structure|of the crane at 90 deg to the longitudinal axis
of the carpfrier, the total load on all wheels on the side of
the carrigr under the boom shall not be less than 15%
of the total weight of the crane.

(2) With the longitudinal axis of the rotating super-
structure|of the crane in line with the longitudinal axis
of the cafrier in either direction, the total load on all
wheels under the lighter loaded end of the carrier shall
not be legs than 15% of the total weight of the crane in
the manyfacturer’s specified work area and not be less
than 10%) of the total weight of the crane in an area not
specified|as a work area (see Fig. 5-1.1.3-1).

(d) WHeel-Mounted Cranes (Counterweighted for “on
Outriggdr” Operation). Under the conditions of
paras. 5-1.2.2(a) through (c), (e), and (f), and with the
machine pupported level on fully extended outriggers
with all tiges free of the supporting surface, the resistance
to overtufning in a backward direction shall be equiva-
lent to thiose conditions specified in paras. 5-1.2.3(c)(1)
and (2).

5-1.2.4 |

Cranes| may not have sufficient forward, stability (in
the directjion of the boom) to handle some boom lengths.
Informatfon shall be provided on the load rating chart
stating arly limitations in boom lepgth or boom angle for
specified operating conditions ¢f auitriggers, direction of
boom, or|other requirements,

imitations in Boom Length or Booni Angle

SECTION|5-1.3: BOOM HOIST, LOAD HOIST, AND
TELESCOPING BOOM

MECHANISMS

Boom_Hoist Mechanism

hydraulic cylinder(s), and the supporting structure may
be a gantry or the same hydraulic cylinder(s) used to
elevate the boom.

(a) The boom hoist shall be capable of elevating and
controlling the boom with its rated load (for rope boom
hoists when reeved according to the manufacturer’s
specifications) and shall be capable of supporting the
boom and rated load without action by the operator.

(b) In a rope-supporting and -elevating arrangement,
boom lowering shall be done only under power control.
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ment specilied by the crane of rope manuiacturer.
(2) The drum shall provide a first layer repe|pitch
diameter of not less than 15 times the nominal diagneter
of the rope used.
(c) Onrope boom support machinesyabraking mnech-
anism and a ratchet and pawl or-other locking device
shall be provided to prevent inadvertent lowering of the
boom.
(d) An integrally mounfed*holding device (such as a
load hold check valve) ‘shall be provided with boom
support hydraulic cylinder(s) to prevent uncontfolled
lowering of the boom in the event of a hydraulic system
failure (e.g., supply hose rupture).

5-1.3.2 Load Hoist Mechanism

The'hoist mechanism may consist of a drum or
hydraulic cylinder(s) with necessary rope reeving.
(a) Load Hoist Drums. The load hoist drum assemblies
shall have power and operational characteristics [suffi-
cient to perform all load lifting and lowering fungtions
required in crane service when operated under rgcom-
mended conditions.
(1) Where brakes and clutches are used to cgntrol
the motion of the load hoist drums, they shall b¢ of a
size and thermal capacity sufficient to control all frated
crane loads with minimum recommended reqving
(where maximum rated loads are being lowered| with
near maximum boom length or operations invqlving
long lowering distances, power-controlled lowering is
usually desirable to reduce demand on the load brake).
Brakes and clutches shall be provided with adjustinents
where necessary to compensate for lining wear ahd to
maintain force in springs, where used.
(2) Load hoist drums shall have rope capacity] with
the recommended ‘Tope size and reeving sufficignt to
a A 1gths,
operating radii, and vertical 11fts specified by the
manufacturer.

(-a) No less than two full wraps of rope shall
remain on the drum when the hook is in the extreme
low position.

(-b) The drum end of the rope shall be anchored
to the drum by an arrangement specified by the crane
or rope manufacturer.

(-c) The drum flange shall extend a minimum of
Y in. (13 mm) over the top layer of rope at all times.
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(3) The load hoist drums shall provide a first layer
rope pitch diameter of not less than 18 times the nominal
diameter of the rope used.

(4) A means controllable from the operator’s station
shall be provided to hold the drum from rotating in the
lowering direction and be capable of holding the rated
load without further action by the operator. Foot-
operated brakes having a continuous mechanical linkage
between the actuating and braking means, capable of

SECTION 5-1.4: SWING MECHANISM
5-1.4.1 Swing Control

The swing mechanism shall start and stop with con-
trolled acceleration and deceleration.
5-1.4.2 Swing Braking Means and Locking Device

(a) A braking means with holding power in both
directions shall be provided to restrict movement of the

transpmitting full braking force, and equipped with a
positfve mechanical means to hold the linkage in the
applied position, meet this requirement.

5) Drum rotation indicators should be provided
and Jocated to afford sensing by the operator.

(b)| Load Hoist Brakes
1) When power-operated brakes having no contin-
uous mechanical linkage between the actuating and
braking means are used for controlling loads, an auto-
mati¢ means shall be provided to set the brake to prevent
the 1gad from falling in the event of loss of brake control
power.
2) Foot-operated brake pedals shall be constructed
so that the operator’s feet, when in proper position, will
not slip off, and a means shall be provided for holding
the byakes in the applied position without further action
by tHe operator.

(c)| Power-Controlled Lowering. When provided,.d
power-controlled lowering system shall be capable of
hanclllling rated loads and speeds as specified by~ the
mantifacturer. Such a system is recommended {0 assist

in precision lowering and to reduce demand on the load
brake.

(d)| Cylinders With Rope Reeving. Crares using a load
hoist| mechanism with hydraulie eylinder(s) and rope
reevipg shall have power and epérational characteristics
suffidient to perform all load\lifting and lowering func-
tions| required in craneService when operated under
recorhmended conditiens. Sheaves used in multiple rope
reevihg shall have ajpitch diameter not less than 16 times
the npminal diameter of the rope and shall comply with
para|5-1.7.4.

5-1.3.3-Telescoping Boom

Totating superstructure, whernmr desiredduring normal
operation. The braking means shall be capable of being
set in the holding position and remaining s¢ without
further action by the operator.

(b) A device or boom support.shall be prpvided to
prevent the boom and superstrtrcture from rotating
when in transit. It shall be constructed to minirhize inad-
vertent engagement or diSengagement.

SECTION 5-1.5: . CRANE TRAVEL
5-1.5.1 Travel Controls

(a) On all ¢rane types with a single contr
the controls for the travel function shall be
the opérator’s station.

(b) On all wheel-mounted multiple contrpl station
cranes, the travel controls shall be located in the carrier
cab. Auxiliary travel controls may also be prpvided in
the crane cab. If there is an operator in the frane cab
when the crane is traveling, communicatior} shall be
provided between the cabs. Use of audible pignalling
devices will meet this requirement.

1 station,
ocated at

5-1.5.2 Travel Mechanism

(a) Onlocomotive cranes, when the travel mjechanism
must be temporarily deactivated in the normal course
of the requirements of the user, provision shall be made
to disengage the travel mechanism from the cab or out-
side the crane body.

(b) On a crawler crane, the travel and steerig mecha-
nism shall be arranged so that it is not possible for both
crawlers to freewheel without operator contrdl. Control
shall be effected from the operator’s positign on the
revolving superstructure.

5-1.5.3 Travel Brakes and Locks

(a) Extension and retraction of boom sections may be
accomplished through hydraulic, mechanical, or manual
means.

(b) The powered retract function shall be capable of
controlling any rated load that can be retracted.

(c) An integrally mounted holding device (such as a
load hold check valve) shall be provided with the tele-
scopic hydraulic cylinder(s) to prevent uncontrolled
retraction of the boom in the event of a hydraulic system
failure (e.g., supply hose rupture).
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ll/l}\ OIl LIdWlEI CIdIics, ‘Uldkeb OI Ulllt!l luLki lg means
shall be provided to hold the machine stationary during
working cycles on a level grade or while the machine
is standing on the maximum grade recommended for
travel. Such brakes or locks shall be arranged to remain
in engagement in the event of loss of operating pressure
or power.

(b) On locomotive cranes, brakes shall be provided to
bring the crane to a stop while descending the maximum
grade recommended for travel. Also, manual brake
engagement means shall be provided to hold the

(14)
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machine stationary on the maximum grade recom-
mended for travel. Such means shall be arranged to
remain in engagement in the event of loss of operating
air pressure.

(c) On wheel-mounted cranes, brakes shall be pro-
vided to bring the machine to a stop. Braking perform-
ance shall comply with the requirements of SAE J1977.

(d) On wheel-mounted cranes, means shall be pro-
vided to control completely the crane carrier travel when

5-1.6.3 Power Plant Controls

Controls for operating a superstructure mounted
power plant shall be within reach of the operator and
shall include the means to

(a) start and stop

(b) control the speed of internal combustion engines

(c) stop two-cycle diesel engines under emergency
conditions

(d) shift selective transmissions

descendifig Maximum grades specitied by the manutac-
turer under maximum loading conditions. Where long
or steep grades are to be negotiated, a retarder or similar
device shiould be provided. Means shall be provided to
hold the machine stationary on the maximum grade for
travel redjommended by the manufacturer.

(e) Wheere travel brakes are operated by air pressure,
means shall be provided for manually or automatically
stopping |the vehicle when the operating pressure falls
below th¢ specified minimum level.

(f) Veljicle-mounted cranes on commercial trucks
shall megt the requirements of the U.S. Department of
Transporfation Standards.

SECTIONL5-1.6: CONTROLS
5-1.6.1

(a) Badic controls (see Figs. 5-1.6.1-1 and 5-1.6.1-2)
used durjng the crane operating cycle shall be located
within rqach of the operator while at the operator’s
station and labeled as to their designated function afid
direction|of movement.

(b) Controls for load hoist, boom hoist, swing; and
boom telescope (when applicable) shall be provided
with means for holding in the neutral position, without
the use of positive latches.

(c) On[machines equipped with telescoping-type
booms, the arrangements of contrélsishould be as shown
in Fig. 511.6.1-1. On machines not equipped with
telescoping-type booms, theatrangements of controls
should b¢ as shown in Figi'5-1.6.1-2.

(d) Remnote-operated cranes shall function so that if
the contfol signal-for any crane motion becomes
ineffective, the atafie motion shall stop.

(e) Prolvisipns;shall be made for emergency stop in
the event of;a-device malfunction for remote-operated

eneral

5-1.6.4 Engine Clutch

All cranes with a direct mechanical or hydrodyngamic
(such as torque converter or fluid couplirg) drive tp any
crane function shall be provided with a ‘clutch or jother
means for disengaging power. The’controls shall be
within reach of the operator’sétation.

SECTION 5-1.7: ROPES-AND REEVING
ACCESSORIES

5-1.7.1 Rope Design Factors

(a) For supporting rated loads and for supportirg the
boom and working attachments at recommended fravel
or transit'positions and boom lengths

()the design factor for live or running ropef that
wind“on drums or travel over sheaves shall not bp less
than 3.5

(2) the design factor for boom pendants or stapding
ropes shall not be less than 3.0

(b) For supporting the boom under recommended
boom erection conditions

(1) the design factor for live or running ropes
not be less than 3.0

(2) the design factor for boom pendants or stapding
ropes shall not be less than 2.5

(c) Rotation-resistant ropes shall have a design factor
of 5 or greater. [The design factor of 5 or greater for
rotation-resistant ropes may be modified by the frane
user by complying with the provisionp of
para. 5-3.2.1.1(e).]

(d) The design factor specified in paras. 5-1.}.1(a)
through (c) shall be the total minimum breaking|force
of all ropes in the system divided by the load imposed

on the rope system when supporting the static weights
of structure and crane rated load

shall

cranes.

5-1.6.2 Control Forces and Movements

(a) Forces shall not be greater than 35 1b (156 N) on
hand levers and not greater than 50 Ib (222 N) on foot
pedals.

(b) Travel distance on hand levers shall not be greater
than 14 in. (356 mm) from neutral position on two-way
levers and not greater than 24 in. (610 mm) on one-way
levers. Travel distance on foot pedals shall not be greater
than 10 in. (254 mm).
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5-1.7.2 Ropes

(a) Ropes shall be in accordance with the require-
ments of the crane manufacturer, rope manufacturer, or
a qualified person, and should be in accordance with
ASTM A1023/A1023M.

(b) Fiber core ropes shall not be used for boom hoist
or luffing attachment reeving.

(c) Rotation-resistant ropes shall notbe used for boom
hoist reeving as normally defined in Section 5-1.3.

(14)
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Fig. 5-1.6.1-1 Telescopic Boom Crane Control Diagram
(Suggested Mobile Telescopic Boom Crane Basic Operating Control Arrangement for New Cranes)

(Diagram Viewed From Operator’s Seat)

Swing Telescope Hoist Boom
N Toward ) <
</ boom « Extend < Lower < Lower
7 N From 7N\ 7N\ . 7N\ .
</  boom < Retract « Hoist « Raise
Rock forward
toextend _ | _ _| Push to
Rock rearward 5 6 apply
to retract
Telescope Hoist Brake
Control Operation
1 Swing Control Push forward to swing‘toward boom, swinging left for

right-side operater postition and right for left-side
operator position. For centrally located operator, same as
left-side @perator position. Pull rearward for reverse action.

2 Telescope Control  Push forivard to extend telescopic boom. Center position to
(If Applicable) hold: Pull rearward to retract telescopic boom.

3 Mobile Control Pull rearward to hoist. Center position may be held.
Push forward to lower by power.

4 Boom Contrel Pull rearward to raise boom. Center position to hold.
Push forward to lower boom.

5 .Jelescope Pedal Rock pedal forward to extend telescopic boom. Center

(If Applicable) position to hold. Rock pedal rearward to retract telescopic boom.
6 Hoist Brake Push to stop or hold lowering load. Release to lower load.

(If Applicable)

GENERAL-NOTES:

(a) The—control nvr:ngnmanf of Fig c.1.61-1 npplinc to-maobile fu|ncrnpir boom-crane hand and foot contrals

(b) The arrangement of the basic controls should be shown in the control diagram. Controls 1 through 4 are levers for hand operation;
controls 5 and 6 are pedals for foot operation, if applicable.

() Controls for auxiliary functions, such as telescope and hoist, should be located adjacent to the main controls. Controls for all other
functions should be positioned to avoid operator confusion and physical interference. Nothing in this recommended practice precludes
the use of additional controls subject to the recommendations herein.

(d) All basic controls should operate as specified in the control diagram. It is not the intent to limit the use thereof or to apply to
combination, automatic, or other special operating control requirements.

17
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Fig. 5-1.6.1-2 Nontelescopic Boom Crane Control Diagram
(Suggested Mobile Nontelescopic Boom Crane Basic Operating Control Arrangement for New Cranes)

(Diagram Viewed From Operator’s Seat)

Swing Hoist Hoist Boom
Control Control Control Hoist Control
7 N\ Toward 7N\ 7N\ VAR Lower
\ 7 boom N N/ NG
7 N From ’ 7N\
<./ boom N > Hoist < Hoist < ) Hoist
Brakes
push to
5 apply 6
Hoist Hoist
Brake Brake
Control Operation
1 Swing Control Push forward to swing toward boom, swinging left for
right-side operator postition and right for left-side
operator position.:Pyll back to reverse these actions.
2 Hoist Control Pull back to hoist.)Center (release) to lower by brake 5. Push

forward to.lower, if provided with powered load lowering
on this, drum.

3 Hoist Control Pull back to hoist. Center (release) to lower by brake 6. Push
forward to lower, if provided with powered load lowering
on this drum.

4 Boom Hoist Pull back to raise boom. Push forward to lower boom.

Control Center (released) position must hold boom stationary even
with boom safety pawl released.

5 Hoist'\Brake Push to hold or stop lowering load. Release to lower load.

6\ Hoist Brake Push to hold or stop lowering load. Release to lower load.

GENERAL NOTES:

(@ The control arrangement of Fig. 5-1.6.1-2 applies to mobile nontelescopic boom crane hand and foot controls.

(b) The arrangement of the basic controls should be shown in the control diagram. Controls 1 through 4 are levers for hand operation;
controls 5 and 6 are pedals for foot operation, if applicable.

(c) Controls for auxiliary functions, such as telescope and hoist, should be located adjacent to the main controls. Controls for all other
functions should be positioned to avoid operator confusion and physical interference. Nothing in this recommended practice precludes
the use of additional controls subject to the recommendations herein.

(d) All basic controls should operate as specified in the control diagram. It is not the intent to limit the use thereof or to apply to
combination, automatic, or other special operating control requirements.
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(d) Rotation-resistant ropes may be used as boom
hoist reeving when load hoists are used as boom hoists
for attachments such as luffing attachments or boom
and mast attachment systems. Under these conditions,
the following requirements shall be met:

(1) All the requirements of the boom hoist mecha-
nism (see para. 5-1.3.1), with the exception of the drum,
shall provide a first-layer rope pitch diameter of not less
than 18 times the nominal diameter of the rope used.

socket assembly used as a boom pendant shall be proof
tested to the crane or fitting manufacturer’s recommen-
dation, but in no case greater than 50% of the nominal
strength of the component wire rope or structural strand.

(d) Wire rope clips used in conjunction with wedge
sockets shall be attached to the unloaded dead end of
the rope only (see Fig. 5-1.7.3-1). This does not preclude
the use of devices specially designed for dead ending
rope in a wedge socket.

()it the Tequitements of the joad hoist mecha-
nism| (see para. 5-1.3.2).

3) All sheaves used in the boom hoist reeving sys-
tem ghall have a rope pitch diameter of not less than 18
timeg the nominal diameter of the rope used.

4) The design factor for the boom hoist reeving
system shall not be less than 5.

5) The design factor specified in para. 5-1.7.2(d)(4)
shall[be the total minimum breaking force of all parts
of ropes in the system divided by the load imposed on
the rppe system when supporting the static weights of
the sfructure and the crane rated load.

6) The frequency of inspection of the wire rope
shall[be increased when using rotation-resistant rope in
boon hoist or luffing attachment service.

(e)| Rotation-resistant rope shall be given special care
durinjg installation as it is easily damaged.

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

(¢)| If a load is supported by more than one part-of
ropef the tension in the parts shall be equalized.

(h)] Wherever exposed to ambient temperatures at the
rope fin excess of 180°F (82°C), rope having-ah.indepen-
dent pvire-rope or wire-strand core, or othertemperature
damdge-resistant core, shall be used.

5-1.7.3 Reeving Accessories

(a)| Eye splices shall be madé in a manner recom-
mendled by the rope or crane manufacturer, 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-
leablg cast irom-elips shall not be used. For spacing,
number of €lips, and torque values, refer to the clip
manfifaeturer’s recommendation. Wire rope clips
attached-with U-bolts shall have the U-bolt over the

5-1.7.4 Sheaves

(a) Sheave grooves shall be free from surfafe defects
that could cause rope damage. The cr0ss-sectional radius
at the bottom of the groove sheuld be such gs to form
a close-fitting saddle for the size of rope used.|The sides
of the groove shall be tapered outward and r¢unded at
the rim to facilitate entrance of the rope into the groove.
Flange rims shall run*ftue about the axis of rptation.

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

(c) The sheaves in the lower load blocK shall be
equipped with close-fitting guards that willl prevent
ropes from becoming fouled when the block if lying on
the ground with loose ropes.

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

5-1.7.5 Sheave Sizes

Hiameters

f the rope

(a) Boom-hoisting sheaves shall have pitch
of notless than 15 times the nominal diameter ¢
used, except as noted in paras. 5-1.7.2(c) and p-1.7.2(d).

(b) Load-hoisting sheaves shall have pitch fiameters
not less than 18 times the nominal diamefer of the
rope used.

(c) Load block (lower) sheaves shall hgve pitch
diameters not less than 16 times the nominal|diameter
of the rope used.

5-1.7.6 Load Hook, Ball Assemblies, and Load
Blocks

1 d 1 1 ball 1l J-1 Jd 11 1

dead-erdoftheTope—ardt-thetive Tope Testing i the
clip saddle. Clips shall be tightened evenly to the recom-
mended torque. After the initial load is applied to the
rope, the clip nuts shall be retightened to the recom-
mended torque to compensate for any decrease in rope
diameter caused by the load. Rope clip nuts should be
retightened periodically to compensate for any further
decrease in rope diameter during usage.

(c) Swaged, compressed, or wedge socket fittings
shall be applied as recommended by the rope, crane, or
fitting manufacturer. Any new poured socket or swaged

19

Foad-hooksbalassemblies—anddoad-bleeks shall be
of sufficient weight to overhaul the line from the highest
hook position for boom or boom and jib lengths, and
the number of parts of line in use. All hook and ball
assemblies and load blocks shall be labeled with their
rated capacity and weight. Hooks shall be equipped
with latches unless the application makes the use of a
latch impractical. When provided, the latch shall bridge
the throat opening of the hook for the purpose of
retaining slings or other lifting devices under slack
conditions (refer to ASME B30.10).
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Fig. 5-1.7.3-1 Dead Ending Rope in a Socket

See [Note (1)]
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(1) This tyge of clip must prevent crimping and damage fo the live wire rope while stopping load transfer to the dead end.

SECTION|5-1.8: CABS

5-1.8.1 Construction

(a) Inspfar as is practical, all.cabs and enclosures shall
be constrlicted to protectithe superstructure machinery,
brakes, ¢lutches, andyoperator’s station from the
weather.

(b) Allfcab glazing shall be safety glazing material as
defined ih ANSI'Z26.1. Windows shall be provided in
the front|afd-on both sides of the cab or operator’s
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door adjacent to the operator, if of the swinging|type,
should open outward and, if of the sliding type, should
slide rearward to open.

(d) A clear passageway shall be provided from the
operator’s station to an exit door on the operator’q side.

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

5-1.8.2 Platforms to Cab
(a) Principal walking surfaces shall be of a

skid-

compartrrentwith visibitity forwardandtoeitherside:
Visibility forward shall include a vertical range adequate
to cover the boom point at all times. The front window
may have a section that can be readily removed or held
open, if desired. If the section is of the type held in the
open position, it shall be secured to prevent inadvertent
closure. A windshield wiper should be provided on the
front window.

(c) All cab doors, whether of the sliding or swinging
type, shall be restrained from inadvertent opening or
closing while traveling or operating the machine. The

20

resistant type.

(b) Outside platforms, if furnished, shall be provided
with guardrails in accordance with SAE ]J2703. Where
platforms are too narrow to use guardrails, handholds
shall be provided at convenient points above the
platform.

5-1.8.3 Access to Cab

(a) On locomotive cranes, handholds and steps shall
be provided for access to the car and cab. Their construc-
tion shall conform to the requirements of the Safety

(14)


https://asmenormdoc.com/api2/?name=ASME B30.5 2014.pdf

(14)

(14)

ASME B30.5-2014

Appliance Standards and Power Brakes Requirements
of the Federal Railroad Administration.

(b) On all crawler and wheel-mounted cranes, hand-
holds, steps, or both shall be provided, as needed, to
facilitate entrance to and exit from the operator’s cab
and the carrier cab.

(c) Principal walking surfaces shall be of a skid-
resistant type.

the positions specified on the load rating chart.

(c) Power-actuated jacks, where used, shall be
provided with the means (such as an integral load hold
check valves on hydraulic cylinders, mechanical locks,
etc.) to prevent loss of support under load.

(d) Means shall be provided for fastening outrigger
floats to the ends of the outriggers or jack cylinder rods
when in use.

(e) Partially Extended Outrigger Beams, Outrigger Beam

5-1.

OOt

ements of SAE ]J2703. Where necessary, areas of
the dab roof shall be capable of supporting, without
pernfanent distortion, the weight of a 200 1b (90 kg)
persgn.

SECTION 5-1.9: GENERAL REQUIREMENTS

5-1.9.1 Booms

(a)| Boom Stops. Stops shall be provided to resist the
boonj falling backwards. Boom stops should be of one
of the following types:

1) a fixed or telescoping bumper
2) a shock-absorbing bumper
3) hydraulic boom elevation cylinder(s)

(b)] Jibs shall be restrained from backward
overfurning.

(c)] A boom angle or radius indicator readablé.from
the gperator’s station shall be provided.

(d)] A boom hoist disconnect, shutoff,-or hydraulic
relief shall be provided to automatically. stop the boom
hois§ when the boom reaches a predetermined high
anglg.

(e)] A boom length indicator readable from the opera-
tor’s |station shall be provided) for telescoping booms
unlegs the load rating is independent of the boom length.

(f)|Booms, boom sections, and jibs shall be identified
and ghall be used only-for the purposes recommended
by the manufactufer.

5-1.9.2 Exhaust Gases

Engine-exhaust gases shall be piped to the outside of
the daband discharged in a direction away from the

Position

(1) A device shall be provided that'a¢curately
locates the outrigger beam horizontal position(s) to
coincide with the position(s) specifiéd on|the load
rating chart.

(2) Visible indication d0fythe manufhcturer’s
specified outrigger beam horizontal positionp shall be
provided by means suchias stripes paintqgd on the
outrigger beams.

5-1.9.4 LocomotiveCrane Equipment

(a) Truck Wedges or Jacks. Locomotive cranecars shall
be providedywith removable wedges or jacks for
transmitting loads from the crane body direqtly to the
wheels Without permitting the truck springs t¢ function
when.handling heavy loads. These wedges shall be
removable, or the jacks releasable, in a manner positive
for transit.

(b) Truck Center Pins. Each truck center pin shall be
provided with a connecting means, such as a [king bolt,
to permit truck weight to contribute to crane|stability.

5-1.9.5 Welded Construction

All welding procedures and welding operatpr qualifi-
cations shall be in accordance with AWS D14.3/D14.3M
when welding is to be performed on load-qustaining
members. Where special steels or other maferials are
used, the manufacturer shall provide |welding
procedures.

5-1.9.6 Replacement Parts

Replacement parts shall be manufactured by using at
least the same design factors of the parts|they are
intended to replace.

5-1.9.7 Guards for Moving Parts

(a) Exposed moving parts (such as gears, spt screws,

operator: Altextraust pipea strattbe 5ua1ded orirsutated
to prevent contact with personnel when performing nor-
mal duties.

5-1.9.3 Outriggers

(a) Means shall be provided to hold all outriggers in
the retracted position while traveling or in the extended
position when set for operating.

(b) An indicator shall be provided at the operator’s
station(s) that allows the operator to visually determine
if the horizontal outrigger beam positions coincide with
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projecting Keys, chains, chain Sprockets, and reciprocat-
ing or rotating parts) that might constitute a hazard
under normal operating conditions shall be guarded.
(b) Guards shall be fastened and shall be capable of
supporting, without permanent distortion, the weight
of a 200 Ib (90 kg) person unless the guard is located
where it is impossible for a person to step on it.

5-1.9.8 Clutch and Brake Protection

Dry friction brakes and clutches shall be protected
against rain and other liquids such as oil and lubricants.

(14)

(14)
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5-1.9.9 Hydraulic and Pneumatic Line Protection

Exposed lines subject to damage shall be protected in
so far as it is practical.

5-1.9.10 Operational Aids

The crane and/or device manufacturer’s instructions
shall describe the purpose of the device. The crane and/
or device manufacturer shall provide recommendations
for continued operation or shutdown of the crane if

(e) Hydraulic relief valves used to limit maximum
pressure developed within the hydraulic system shall
have pressure settings to permit operation under rated
loading conditions and also to meet the requirements
of para. 5-1.3.1(a).

(f) Means shall be provided for checking the manufac-
turer’s specified pressure settings in each hydraulic
circuit.

(¢) Durable signs shall be installed at the operator’s

operatiofal aids are inoperative or malfunctioning.
Without puch recommendations and any prohibitions
from the| manufacturer against further operation, the
requiremgnts of para. 5-3.2.1.2(b) shall apply.

5-1.9.10.1 Two-Blocking Features

(a) Tel¢scopic boom cranes shall be equipped with an
anti-two-plock device or a two-block damage prevention
feature for all points of two-blocking (e.g., jibs,
extensiors).

(b) Latfice boom cranes shall be equipped with an
anti-two4block device or a two-block warning feature
that functions for all points of two-blocking.

5-1.9.10.2 Load Indicators, Rated Capacity
Indicator$, and Rated Capacity Limiters. All cranes with
a maximfim rated load capacity of 3 tons or more shall
have a lopd indicator, rated capacity indicator, or rated
capacity {load) limiter.

5-1.9.10.3 Boom Angle or Radius Indicator. See

para. 5-19.1(c).

5-1.9/10.4 Boom Hoist Disconnect, Shutoff,or
Hydraulid Relief. See para. 5-1.9.1(d).

5-1.9}10.5 Boom Length Indicator. -See para.
5-1.9.1(e)

5-1.9.10.6 Crane Level Indicater. See para.
5-1.9.12(d).

5-1.9/10.7 Drum Rotation Indicator. See para.
5-1.3.2(a)(5).
5-1.9.11 | Lubricating Points

Lubricgting points=should be accessible without the
necessity|of remQving guards or other parts.

5-1.9.12
(a) Th

Miscellaneous Equipment

station and on the outside of the crane, warninj that
electrocution or serious bodily injury may occut,tirjless a
minimum clearance of 10 ft (3 m) is maintained between
energized lines (up to 50 kV) and the ¢rane, load line,
rigging, and load, and that greatetyclearances are
required for higher voltages (referyte’Table 5-3.4.3.1-1).

SECTION 5-1.10: STRUCTURAL PERFORMANCE

(a) Prototype booms, jibs, gantries, masts, outriggers,
carrier frames, and{upper frames of production models
of rope-suppotted lattice boom cranes shall megt the
performance requirements of SAE J987. On syjecial
designsnot production models) or specifif lift
situatioms, calculations that verify the equipnient’s
ability to meet the performance requirements of
SAE J987, done by the crane manufacturer or a qualified
person, are acceptable.

(b) Prototype booms, jibs, masts, lattice extenjsions
(jibs), outriggers, carrier frames, and upper framjes of
production models of telescopic cantilever boom dranes
shall meet the performance requirements of SAE ]1063.
On special designs (not production models) or specific
lift situations, calculations that verify the equipnhent’s
ability to meet the performance requirements of
SAE J1063, done by the crane manufacturer or a qualified
person, are acceptable.

SECTION 5-1.11: CRANES USED FOR OTHER THAN

LIFTING SERVICE

(a) When cranes within the scope of this Volunje are
used for service other than lifting service, the marfufac-
turer or (when not available from the manufactu er) a

fuc} tcud\ fi}.}tfl Pil}c D}lal}. ]LJC }U\.attd Ul PIU_
tected so as not to allow spill or overflow to run onto the
engine, exhaust, or electrical equipment of the machine
being fueled.

(b) Toolbox. A metal receptacle should be secured to
the crane for storing tools and lubricating equipment.

(c) An audible signal device shall be provided. The
control for the device shall be within reach of the
operator.

(d) Means shall be provided for the operator to visu-
ally determine the levelness of the crane.
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qualified person shall establish the ratings, operating
limitations, maintenance, testing, and inspection
requirements that apply during that use. The manufac-
turer or qualified person shall consider, as minimum
requirements, the maintenance, testing, and inspection
requirements in Chapter 5-2 and the conduct of
operators provisions in Section 5-3.1.

(b) Documentation supporting the ratings, operating
limitations, maintenance, testing, and inspection
requirements of para. 5-1.11(a) shall be maintained.

(14)
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(14) SECTION 5-1.12: 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 into English by using
professional translation industry standards, which

(-e) reflection of the level of sophistication of the
original document
(2) The finished translation shall be verified for
compliance with paras. 5-1.12(a)(1)(-a) through (a)(1)(-e)
by a qualified person having an understanding of the
technical content of the subject matter.
(3) Pictograms used to identify controls shall be
described in the manuals. The pictograms should com-
ply with ISO 7000, ISO 7296, or other recognized source,

include but are not limited to the following:

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

(-b) grammatical accuracy

(-c) respectfulness of the source document con-
tent without omitting or expanding the text
(-d) accurate translation of the terminology

sage,

if previously defined. The text of the descripjtion shall
meet the criteria of paras. 5-1.12(a)(1) and. (a)(2).

(b) Any non-English documentation provided
in addition to English shall be translated and[reviewed
in accordance with the reqtiirements listed in
para. 5-1.12(a).
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Chapter 5-2
Inspection, Testing, and Maintenance

SECTION 5-2.1: INSPECTION — GENERAL

(f) hooks and latches for deformation, chemical

Inspeqtions shall be performed by a designated
person. Any deficiency identified shall be examined and
a deternjination made by a qualified person as to
whether Jt constitutes a hazard.

5-2.1.1 Inspection Classification

(a) Initjal Inspection. Prior to initial use, all new and
altered cflanes shall be inspected by a qualified person
to verify gompliance with the provisions of this Volume.

(b) Regular Inspection. Inspection procedure for
cranes in| regular service is divided into two general
classifications based on the intervals at which inspection
should Qe performed. The intervals depend on the
nature of] the critical components of the crane and the
degree df their exposure to wear, deterioration, or
malfunctjon. The two general classifications are herein
designated as frequent and periodic, with respective
intervals petween inspections as defined.

(1) Hrequent Inspection. Daily to monthly intervals
by a designated person.

(2) Reriodic Inspection. One- to 12-month intervals;
or as spegifically recommended by the manufacturer or
a qualifigd person.

5-2.1.2 fkrequent Inspection

Items guch as the following shall bé inspected by a
designatdd person for defects at intetvals as defined
in para. §-2.1.1(b)(1) or as specifically indicated by the
manufacturer, including observation during operation
for any deficiencies that might/appear between regular
inspectipns. Any deficiencies shall be carefully
examined and a determination made as to whether they
constitut¢ a hazards

(a) all| contrel{mechanisms for maladjustment
interferinjg withiproper operation: daily, when used.

(b) all|control mechanisms for excessive wear of

damage, cracks, and wear (refer to ASME B30.10).
(g) rope reeving for compliance with’ drane
manufacturer’s specifications.
(h) electrical apparatus for malfunctioning, pigns
of excessive deterioration, dirf,\and moipture
accumulation.
(i) hydraulic system for proper oil level: daily,
when used.
(j) tires for recommended inflation pressure.

5-2.1.3 Periodic Inspéction

Complete inspections of the crane shall be performed
by a qualified-person at intervals as generally defined
in para. 5-2:1.1(b)(2), depending on the crane’s acfivity,
severity of‘service, and environment, or as specifiically
indicated below. These inspections shall includle the
requirements of para. 5-2.1.2 and items such gs the
following. Any deficiencies shall be examined and
determination made as to whether they constitite a
hazard.

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

(b) loose bolts or rivets

(c) cracked or worn sheaves and drums

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

(e) excessive wear on brake and clutch system parts,
linings, pawls, and rachets

(f) any significant inaccuracies of operationa
[refer to para. 5-2.1.6(b)]

(¢) lack of performance and compliance with gafety
requirements of gasoline, diesel, electric, or other gower
plants

(h) excessive wear of chain drive sprocketg and
excessive chain stretch

(i) cracked crane hooks

aids

componehts—ancd-contamimatior by tubricants—orother
foreign matter.

(c) structural members for damage or deformation.
This inspection may be accomplished by observation
from the ground without lowering the boom unless
deficiencies are suspected.

(d) operational aids for malfunction: daily, when
used.

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

tHrratfuretioningtravetsteeringbraking; and
locking devices
(k) excessively worn or damaged tires
(I) hydraulic and pneumatic hose, fittings, and tubing
(1) evidence of leakage at the surface of the flexible
hose or its junction with the metal and couplings.
(2) blistering or abnormal deformation of the outer
covering of the hydraulic or pneumatic hose.
(3) leakage at threaded or clamped joints that
cannot be eliminated by normal tightening or
recommended procedures.
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(4) evidence of excessive abrasion or scrubbing on
the outer surface of a hose, rigid tube, or fitting. Means
shall be taken to eliminate the interference of elements
in contact or otherwise protect the components.

(m) hydraulic and pneumatic pumps and motors

(1) loose bolts or fasteners

(2) leaks at joints between sections

(3) shaft seal leaks

(4)_unusual noises or vibration

5-2.1.5 Inspection Records

(a) Dated records for periodic inspections shall be
made on critical items such as brakes, crane hooks,
ropes, and hydraulic and pneumatic relief pressure
valves. Records should be kept where they are available
to appointed personnel.

(b) A crane log specific to the individual crane should
be kept available in each crane. The crane log should
contain, at a minimum, dated records of deficiencies or

5) loss of operating speed

6) excessive heating of the fluid

7) loss of pressure

hydraulic and pneumatic valves

1) cracks in valve housing

2) improper return of spool to neutral position
3) leaks at spools or joints

4) sticking spools

5) failure of relief valves to attain correct pressure
settinng
6) relief valve pressures as specified by the
mantifacturer

(0)

(n)

hydraulic and pneumatic cylinders

1) drifting caused by fluid leaking across the

piston

2) rod seals leakage

3) leaks at welded joints

4) scored, nicked, or dented cylinder rods

5) dented case (barrel)

6) loose or deformed rod eyes or connecting joints
(p)| evidence of rubber particles on the hydtaulic filter

element, which may indicate hose, “O” rinlg, or other

rubber component deterioration. Metal chips or pieces

on the filter may denote failure/in‘pumps, motors,

or cylinders. Further checking will be necessary to

deteffmine the origin of the problem before corrective

action can be taken.

5-2.1.4 Cranes Not/in‘Regular Use
(a)

A crane thathas been idle for a period of 1 mo or
more, but less than 6 mo, shall be given an inspection
by a qualified\person conforming with the requirements
of pqras-5-2.1.2 and 5-2.4.2(a) before being placed in

servige

irregularities as determined by inspect{ons and
operation.

5-2.1.6 Operational Aids

(a) Prior to daily operation,.eperational gids shall
be checked in accordance/with the devite/crane
manufacturer’s recommended ‘procedures to dletermine
if they are functioning properly.

(b) Operational aids-shall be inspected and|tested by
a qualified person infaccordance with the devjice/crane
manufacturer’s récommended procedures as part of the
periodic inspection of para. 5-2.1.3.

(c) Whenvoperational aids are inopefative or
malfunctioning, the crane and/or device manyfacturer’s
recommendations for continued operation or ghutdown
of ¢he crane shall be followed until the problems are
corrected [refer to para. 5-3.2.1.2(b)(1)]. Without such
recommendations and any prohibitions from the
manufacturer against further operatjon, the
requirements of para. 5-3.2.1.2(b) shall apply.

SECTION 5-2.2: TESTING
5-2.2.1 Operational Tests

(a) Each new production crane shall be tested by
the manufacturer to the extent necessary fo ensure
compliance with the operational requiremerjts of this
Section. Testing shall include, but is not limited to, the
following;:

(1) load lifting and lowering mechanismgs
(2) boom lifting and lowering mechanisis
(3) boom extension and retraction mechanism
(4) swinging mechanism
(5) travel mechanism

(6) operational aids

(b) Where the pnmp]nfo prnr’]nn{-inn cra

e is not

(b) A crane that has been idle for a period of over
6 months shall be given a complete inspection by a
qualified person conforming with the requirements of
paras. 5-2.1.2, 5-2.1.3, and 5-2.4.2 before being placed in
service.

(c) Standby cranes shall be inspected by a qualified
person at least semiannually in accordance with the
requirements of paras. 5-2.1.2 and 5-2.4.2(a). Cranes that
are exposed to adverse environmental conditions should
be inspected more frequently.

25

supplied by one manufacturer, such tests shall be
conducted at final assembly.

(c) Operational crane test results shall be made
available.

5-2.2.2 Load Testing

(a) Testloads shall not exceed load ratings established
by the manufacturer unless approved in writing by the
manufacturer or a qualified person. If required, opera-
tional aids that function to restrict the capacity of the

(14)
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crane may be temporarily overridden to handle the test
load during the performance of the test.

(b) Cranes With Altered, Repaired, or Replaced Parts.
Prior to initial use, all cranes in which load-sustaining
parts have been altered, replaced, or repaired should be
load tested by, or under the direction of, a qualified
person who shall determine that the altered, replaced,
or repaired parts are adequately tested.

(1) The replacement of the rope is specifically

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

(b) “Warning” or “Out of Order” signs shall be placed
on the crane controls. For locomotive cranes, blue flag
protection shall be employed. Signs or flags shall be
removed only by authorized personnel.

(c) After adjustments and repairs have been made,
the crane shall not be returned to service until all guards

excluded
test of th
be made

(2) v

from this requirement. FHlowever, a functional
b crane under a normal operating load should
prior to putting the crane back in service.

Vritten reports that show test procedures and

confirm the adequacy of repairs or alterations shall be

furnished
(c) Wh
(1) n

by a designated person.
ere rerating is necessary
o crane shall be rerated in excess of the original

load ratipgs unless such rating changes are approved

by the cr
(2) 4

hine manufacturer or a qualified person.
ny crane being rerated in excess of the original

load ratimpgs shall be tested under the direction of the

crane mg
complian|
Section 5

nufacturer or a qualified person to confirm
ce with the requirements of para. 5-1.1.1(d) and
1.10.

SECTIONlS-Z.B: MAINTENANCE

5-2.3.1

(a) A
be estal
recomme
manual.
appropr
individu
review of
records s

(b) It §
obtained

reventive Maintenance

preventive maintenance program shall
blished and should be based on.thé
hdations outlined in the crane manufactiirer’s
If a qualified person determifies” it is
ate, the program should also include that
hl’s additional recommendatiohs based on a
the crane application and-eperations. Dated
hould be placed on file.
s recommended thatreplacement parts be
from the original equipment manufacturer.

5-2.3.2 Maintenance Pfocedure

(a) Befpre adjustmients and repairs are started on a
crane, the following precautions shall be taken as
applicablp:

(1) Placé/crane where it will cause the least
interferelhce wi i i i
the area.

(2) Set all controls in the off position and ensure
all operating features are secured from inadvertent
motion by brakes, pawls, or other means.

(3) Render starting means inoperative.

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

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

(6) Lower the lower load block to the ground or
otherwise secure against dropping.
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have been teinstailed, trapped air Temoved 110
hydraulic system, deactivated devices onsys
restored to operating condition, and mainten
equipment removed.

5-2.3.3 Adjustments and Repairs

(a) Any hazardous conditiofs disclosed b
inspection requirements of Séction 5-2.1 shg

h the
tems
ance

y the
11 be

corrected before operation ot the crane is resumed.

Adjustments and repaitrs shall be done onl
designated personne].

(b) Adjustments “shall be made within
manufacturer 's&pecified tolerances to maintain c

y by

the
rrect

functioning of¢components. The following are exanpples:

(1) functional operating mechanisms

(2) operational aids

(8)-pneumatic, electronic, hydraulic, and meg
cal\control systems

(4) power plants

(56) braking systems

(c) Repairs or replacements shall be provid

needed for operation. The following are example

(1) critical parts of functional oper
mechanisms that are cracked, broken, corroded,
or excessively worn.

(2) critical parts of the crane structure th3
cracked, bent, broken, or excessively corroded.

hani-

bd as
G

nting
bent,

t are

(3) damaged or worn hooks as described ynder

Maintenance in ASME B30.10. Repairs by weldi
reshaping are not recommended.

hg or

(d) Repairs shall be made according to
manufacturer’s instructions if instructions are avai

structural, mechanical, and functional integrit

y to
a the
manufacturer’s published performance specifications.

(f) Instructions shall be provided by the manufacturer
for the removal of air from hydraulic circuits.

5-2.3.4 Lubrication

(a) Allmoving parts of the crane for which lubrication
is specified should be regularly lubricated. Lubricating
systems should be checked for proper delivery of
lubricant. Care should be taken to follow the
manufacturer’s recommendations as to the points and

(14)


https://asmenormdoc.com/api2/?name=ASME B30.5 2014.pdf

(14)

ASME B30.5-2014

Fig. 5-2.4.2-1 Core Failure in 19 X 7 Rotation-Resistant Rope

GENERAL NOTE:

freq 3
levels, and types of lubricant to be used.

(b)] Machinery shall be stationary while lubricants are
being applied and protection provided as called for in
parap. 5-2.3.2(a)(2) through (5), unless equipped for
automatic or remote lubrication.

SECT|ION 5-2.4: ROPE INSPECTION,
REPLACEMENT, AND
MAINTENANCE

5-2.4.1 General

Dye to crane design configuration to maintain
mobility, sheave diameters, drum diameters, and rope
design factors are limited. Because of these limited
design parameters, inspection to detect deterioration in
accofdance with para. 5-2.4.2 and timely replacement
in adqcordance with para. 5-2.4.3 are essential. The
information listed in para. 5-1.1.4(b) should be reviewed
prio1] to periodic inspection to determine if the ropes
curr¢ntly installed on the crane correspond ‘to-the
recorfds.

5-2.4.2 Inspection

(a)| Frequent Inspection

1) All running ropes in serviceshould be visually
inspgcted once each working day) A visual inspection
shall consist of observatiomn ‘of all rope that can
reasgdnably be expected to.be in use during the day’s
operfations. These visual observations should be
conc¢rned with discovering gross damage that may be
an imhmediate hazard, including the following;:

(-a) distextion of the rope such as kinking,
crushing, umstranding, birdcaging, main strand
displacement, or core protrusion. Loss of rope diameter
in a phort-tope length or unevenness of outer strands

Notice the lengthening of lay and reduction of diameter.

mt, or wire

distortion.
(-f) core failure in rotation-resistant nopes (see

Fig. 5-2.4.2-1). When such damage_is'discoyered, the
rope shall be either removed from service or| given an
inspection as detailed in para.‘5-24.2(b).
(2) Care shall be taken when inspecting sections

of rapid deterioration such/as flange points, [crossover
points, and repetitive/pickup points on drums.
(3) Care sha]l be-taken when inspectinjg certain
ropes such as the-fellowing:
(-a) rotation-resistant ropes, becausfg of their
higher susceptibility to damage and ihcreased
deterioration when working on equipment with limited
designyparameters. The internal deteriofation of
rotation-resistant ropes may not be readily observable.
(-b) boom hoist ropes, because of the difficulties

of inspection and the important nature of thgse ropes.
(b) Periodic Inspection
(1) The inspection frequency shall be d¢termined

by a qualified person and shall be based on sulch factors
as expected rope life as determined by experience on the
particular installation or similar installations, feverity of
environment, percentage of capacity lifts, frequency
rates of operation, and exposure to sho¢k loads.
Inspections need not be at equal calendar intdrvals and
should be more frequent as the rope approachgs the end
of its useful life. This inspection shall be performed at
least annually.
(2) Periodic inspections shall be perforgned by a
qualified person. This inspection shall cover fthe entire
length of the rope. Only the surface wires of the rope
need be inspected. No attempt should be made to open
the rope. Any deterioration resulting in an appreciable
loss of original strength, such as the conditions described
below, shall be noted and determination mhde as to

should-provide-evidencethatthe rope-orropesmustbe
replaced.

(-b) general corrosion.

(-¢) broken or cut strands.

(-d) number, distribution, and type of visible
broken wires [see paras. 5-2.4.3(b)(1), (2), and (7) for
further guidance].

(-e) internal wear or broken wires for ropes
operating on synthetic sheaves. Common indicators of
internal deterioration include localized reduction in rope
diameter, corrosion between the strands, localized

whether further use of the rope would constitute a
hazard.

(-a) points listed in para. 5-2.4.2(a)

(-b) reduction of rope diameter below nominal
diameter due to loss of core support, internal or external
corrosion, or wear of outside wires

(-c) severely corroded or broken wires at end
connections

(-d) severely corroded, cracked, bent, worn, or
improperly applied end connections
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(3) Care shall be taken when inspecting sections of
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

5-2.4.3 Rope Replacement

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

meet or exceed the minimum breaking force shown,
unless deviations are approved by the crane
manufacturer, rope manufacturer, or a qualified person.
(f) If load hoist ropes installed on a crane deviate
from the crane manufacturer’s recommendations shown
on the load rating chart, the following shall apply:
(1) The load ratings and allowable line pull shown
on the load rating chart shall not be exceeded.
(2) If changes to the reeving specifications and/or

the exact ffime for rope replacement since many variable
factors are involved. Once a rope reaches any one of the
specified [removal criteria, it may be allowed to operate
to the enfl of the work shift, based on the judgment of
a qualified person. The rope shall be replaced after that
work shift, at the end of the day, or at the latest time
prior to the equipment being used by the next work shift.

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

(1) Hroken Wires

(-a) in running ropes, six randomly distributed
broken wires in one lay or three broken wires in one
strand in|one lay.

(-B) in rotation-resistant ropes, two randomly
distributed broken wires in six rope diameters or four
randomly distributed broken wires in 30 rope diameters.
For specijl conditions relating to rotation-resistant rope,
refer to plara. 5-3.2.1.1(e)(1)(-b).

(2) gne outer wire broken at the point of contact
with the [core of the rope that has worked its way out
of the rope structure and protrudes or loops out from
the rope $tructure. Additional inspection of this section
is requirgd.

(3) ihdependent wire rope core IWRC) or'strand
core protrusion between the outer strands:

(4) kinking, crushing, birdcaging;‘or any other
damage gesulting in distortion of the rope structure.

(5) 3pparent damage from ,any heat source,
including, but not limited to, welding, power line strikes,
or lightning.

(6) feduction fromynominal diameter of more
than 5%.

(7) in standing-tepes, three or more broken wires
in one rdpe lay arfywhere in the wire rope or two or
more broken wires at end connections.

(8) spvere‘corrosion as evidenced by pitting.

a reduction in load ratings are necessary, these changes
shall be approved by the crane manufacturey or a
qualified person. Prior to lift operations-the changes
shall be durably noted and maintained .with the|load
rating chart.

(g) When replacement wire ropes_are installed
crane, the requirements of parav’5-1.1.4(b) shg
followed. The date of installdtion shall be noted.

(h) Ropes Not in Regulat-tise. All rope that has|been
idle for a period of a month or more due to shutdown
or storage of a crane~on which it is installed shall be
given an inspectién in accordance with para. 5-2.4.2(b)
before it is plaeéd,in service. This inspection shall be for
all types of deterioration and shall be performed by an
appointed, or authorized person.

(i) Inspection Records

(1) Frequent Inspection. No records required.

(2) Periodic Inspection. To establish data as a[basis
for judging the proper time for replacement, a ¢lated
report of rope condition at each periodic inspection
shall be kept on file. This report shall cover points of
deterioration listed in para. 5-2.4.2(b)(2). If the rgpe is
replaced, only that part need be recorded.

(j) A long-range inspection program shou|d be
established and should include records on the
examination of ropes removed from service so that a
relationship can be established between vjisual
observation and actual condition of the internal
structure.

on a
11 be

5-2.4.4 Rope Maintenance

(a) Rope should be stored to prevent damape or
deterioration.
(b) Unreeling or uncoiling of rope shall be dope as
recommended by the rope manufacturer and with care

to—avoid I/;ﬂ]/ing or 1'ﬂr411n1'ng 3 twurist

(9) deviation—shalbe—alowed—from—theremovat
criteria listed in paras. 5-2.4.3(b)(1) through (8) only with
written approval of the manufacturer of the specific
wire rope.

(c) Broken wire removal criteria cited in this Volume
applies to wire rope operating on multilayer drums
regardless of sheave material.

(d) The design factor for replacement wire rope shall
be in accordance with para. 5-1.7.1.

(e) Replacement ropes shall meet the diameter and
specifications shown on the load rating chart and shall

28

(c) Prior to cutting a wire rope, seizings shall be
placed on each side of the point to be cut. The minimum
length of each seizing shall be equal to or exceed the
nominal diameter of the wire rope to which it is being
applied. Seizing may consist of wire, strand, tape, or
other material as long as the seizing holds the wires and
strands firmly in place during the rope’s cutting and
handling. The required number of seizings is as follows:

(1) on preformed wire rope, one seizing on each
side of the point to be cut
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(2) on nonpreformed wire rope, at least three
seizings on each side of the wire rope to be cut
(d) During installation, care should be exercised to
avoid dragging of 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
condition. It is important that lubricant applied as part
of a maintenance program shall be compatible with the
original lubricant, and to this end, the rope manufacturer

sections of rope that are located over sheaves or
otherwise hidden during inspection and maintenance
procedures require special attention when lubricating
rope. The object of rope lubrication is to reduce internal
friction and to prevent corrosion.

(f) When an operating rope shows greater wear at
well-defined localized areas than on the remainder of
the rope, rope life can be extended (in cases where a
reduced rope length is adequate) by cutting off a section

shoujdbe consulted; Tubricant appiied shail be of the
type[that does not hinder visual inspection. Those

at the WOorTT end, and thus shifting the wear 19 different
areas of the rope.

29
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Chapter 5-3
Operation

SECTION 5-3.1: QUALIFICATIONS AND

(3) adequate hearing to meet operational demands,

RESPONSIBILITIES

5-3.1.1 Operators
(a) Crgnes shall be operated only by the following

personne:

(1) fhose who have met the requirements of
paras. 5-3.1.2(a) through (c) and (f).

(2) those who have met the requirements of
para. 5-3.1.2(d) and who are training for the type of crane
being opgrated. While operating the crane, trainees shall
be under| the supervision of a designated person. The
number pf trainees permitted to be supervised by a
single designated person, the physical location of the
designatgd person while supervising, and the type of
communication required between the designated person
and the trainee shall be determined by a qualified
person.

(3) maintenance personnel who have completed all
operator [trainee qualification requirements. Operation
by these persons shall be limited to those crane functions
necessary to perform maintenance on the crane or %o
verify th¢ performance of the crane after maintenance
has been |performed.

(4) ipspectors who have completed all ‘'eperator
trainee qpalification requirements. Operation by these
persons [shall be limited to those ¢fane functions
necessaryf to accomplish the inspection.

(b) Only the personnel specified, in para. 5-3.1.1(a),
oilers, gupervisors, and tHo$e specific persons
authorized by supervisor$shall enter a crane cab.
Persons shall only enter the'cab when their duties require
them to do so, and themonly with the knowledge of the
operator pr other appointed persons.

5-3.1.2 Qualifications for Operators

Operatprs,shall be required to successfully meet the

with or without hearing aid.
(4) sufficient strength, endurance, agility, ‘¢coordina-
tion, and speed of reaction to meet the ‘eperption
demands.
(5) normal depth perceptionf field of vision,
reaction time, manual dexterity,«coerdination, arjd no
tendencies to dizziness or,similar undesifable
characteristics.
(6) a negative result for)a substance abuse tesf. The
level of testing will be\determined by the starjdard
practice for the industry where the crane is employed
and this test shall be confirmed by a recognized
laboratory servjee!
(7) nogevidence of having physical defedts or
emotionalinstability that could render a hazard {o the
operator, ot others, or that in the opinion of the exagniner
could interfere with the operator’s performange. If
evidence of this nature is found, it may be sufficient
cause for disqualification.
(8) no evidence of being subject to seizures or loss

of physical control; such evidence shall be sufficient
reason for disqualification. Specialized medical|tests
may be required to determine these conditions.
(b) Operator requirements shall include, but njot be
limited to, the following;:
(1) evidence of successfully passing a physical
examination as defined in para. 5-3.1.2(a).
(2) satisfactory completion of a wijitten
examination covering operational characterigtics,
controls, and emergency control skills, such as response
to fire, power line contact, loss of stability, or c¢ntrol
malfunction, as well as characteristic and performance
questions appropriate to the crane type for which
qualification is being sought.
(3) demonstrated ability to read, write,
comprehend, and use arithmetic and a load rating ¢hart,

qualifications—for—the—speeifietypeoferane{see
Figs. 5-0.2.1-1 through 5-0.2.1-10) that they are operating.
(a) Operator and operator trainees shall meet the

following physical qualifications unless it can be shown
that failure to meet the qualifications will not affect the
operation of the crane. In such cases, specialized clinical
or medical judgments and tests may be required.

(1) vision of at least 20/30 Snellen in one eye and
20/50 in the other, with or without corrective lenses.

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

- thretanguageof thecrarmemanufacturer s—operation
and maintenance instruction materials.

(4) satisfactory completion of a combination
written and verbal test on load rating chart usage that
covers a selection of the configurations (the crane may
be equipped to handle) for the crane type for which
qualification is being sought.

(5) satisfactory completion of an operation test
demonstrating proficiency in performing lifting,
lowering, booming, telescoping, and swinging functions
at various radii as well as shutdown. Testing shall also
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include proficiency in prestart and poststart inspection,
securing procedures, and traveling by appropriate
written, oral, or practical methods.

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

(c) Operators who have successfully qualified for a
specific crane type shall be required to be requalified
if supervision deems it necessary. Requalification shall

(f) Operator physical examinations shall be required
every 3 yr as defined in para. 5-3.1.2(a), or more
frequently if supervision deems it necessary.

5-3.1.3 Responsibilities

While the organizational structure of various projects
may differ, the following roles are described here
for purposes of delineating responsibilities. All
respansibilities listed below shall be assigned in the

include, but not be Iimited to, the following:

1) evidence of successfully passing a current
cal examination as defined in para. 5-3.1.2(a)

2) satisfactory completion of a written
exanfination covering operational characteristics, con-
trols{ and emergency control skills, such as response
to ﬁ}il power line contact, loss of stability, or control

phys

malfyinction, as well as characteristic and performance
stability questions appropriate to the crane type for
which requalification is being sought

3) demonstrated ability to read, write,
comprehend, and use arithmetic and a load rating chart,
in thp language of the crane manufacturer’s operation
and fnaintenance instruction materials

4) satisfactory completion of a combination
written and verbal test on load rating chart usage that
covefs a selection of the configurations (the crane may
be equipped to handle) for the crane type for which
requalification is being sought

5) satisfactory completion of an operation-test
nstrating proficiency in handling the specific'efane
for which requalification is being sought,dheluding
prestart and poststart inspections, (maneuvering
shutdown, and securing procedures

dem
type
both
skills
6) demonstrated understanding-of the applicable
sectipns of the B30 Standard and federal, state, and local
safety requirements

(d)| Trainee qualification requirements shall include,
but rjot be limited to, the“following:
1) evidence ofssuiecessfully passing a current
cal examinatigni-as defined in para. 5-3.1.2(a)
2) satisfactery completion of a written
exanfination Covering safety, operational characteristics
and ljmitations, and controls of the crane type for which
qualiffication is being sought

phys

demonstrated ab o read write compre-
hend, and use arithmetic and a load rating chart, in the
language of the crane manufacturer’s operations and
maintenance instruction materials
(4) satisfactory completion of a combination
written and verbal test on load rating chart usage
covering various crane configurations
(e) Trainee qualification, operator qualification, and
operator requalification shall be performed by a
designated person who, by experience and training,

fulfills the requirements of a qualified person.
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work site organization. (A single indivig
perform one or more of these roles.)

(a) Crane Owner. The crane owner has
control of a crane by virtue of lease¢”0r ownet

lual may

rustodial
ship.

(b) Crane User. The crane uset-arranges tﬂ:e crane’s

presence on a worksite and &ontrols its use t

(c) Site Supervisor. The site supervisor
supervisory control oyerithe work site on whi
is being used and over.the work that is being ¢
on that site.

(d) Lift Director” The lift director directly ov
work being performed by a crane and the 4
rigging crew.

(e) Crane Operator. The crane operatoq]
controls the crane’s functions.

ere.
exercises
th a crane
erformed

brsees the
ssociated

directly

5-3.1.3.1 Responsibilities of the Crane Owner and

Crane User. In some situations the owner an
may be the same entity and is therefore accou
all of the following responsibilities. In other
user may lease or rent a crane from the owng
supervisory, operational, maintenance, suppo
nel, or services from the owner. In these si

l the user
ntable for
cases, the
r without
rt person-
tuations,

paras. 5-3.1.3.1.1 and 5-3.1.3.1.2 shall apply.

5-3.1.3.1.1 Crane Owner. The crane
responsibilities shall include the following;:
(a) providing a crane that meets the requirpments of
Chapters 5-1 and 5-2 as well as specific job reqfiirements
defined by the user
(b) providing a crane and all necessary corpponents,
specified by the manufacturer, that meets the user’s
requested configuration and capacity
(c) providing all applicable load rating chart(s) and
diagrams

owner’s

d ling add : : rmation
pertaining to the crane, necessary for crane operation,
when requested by the crane user

(e) providing field assembly, disassembly, operation,
maintenance information, and warning decals
and placards installed as prescribed by the crane
manufacturer

(f) establishing an inspection, testing, and
maintenance program in accordance with Chapter 5-2
and informing the crane user of the requirements of this
program

(o PDIO NI d )

(14)
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(g) designating personnel in accordance with
Section 5-0.3 for the purpose of maintenance, repair,
transport, assembly and disassembly

(h) designating personnel in accordance with
Section 5-0.3 for inspections as required in Section 5-2.1

(i) maintaining the rope information listed in
para. 5-1.1.4(b) for the rope currently installed on
each drum

5-3.1.3.1.2 Crane User. The crane user’s

5-3.1.3.2.1 Site Supervisor. The site supervisor’s

responsibilities shall include the following;:

(a) ensuring that the crane meets the requirements of
Chapter 5-2 prior to initial site usage.

(b) determining if additional regulations are applica-
ble to crane operations.

(c) ensuring that a qualified person is designated as
the lift director.

(d) ensuring that crane operations are coordinated

responsij\ﬂities shall include the following:

(a) conmpplying with the requirements of this Volume,
manufacfurer’s requirements, and those regulations
applicablp at the worksite.

(b) usipg supervisors for crane activities that meet
the requirements for a qualified person as defined in
para. 5-0R.2.

(c) enduring that the crane is in proper operating
condition| prior to initial use at the worksite by

(1) verifying that the crane owner has provided
documentation that the crane meets the requirements
of para. §-2.1.5

(2) Verifying that a frequent inspection has been
performed as defined in para. 5-2.1.2

(d) verjfying that the crane has the necessary lifting
capacity to perform the proposed lifting operations in
the planrjed configuration. Load rating charts may be
temporarjily removed from the crane for lift planning or
other pugposes provided the charts are replaced in the
manufacturer’s designated location before operating the
crane.

(e) usifg crane operators that meet the requirements
of paras] 5-3.1.1 and 5-3.1.2(f) and are qualified to
perform the tasks that will be required with the crane
to which|they are assigned to operate.

(f) enguring the assigned operator(s) has been
notified df adjustments or repairs thdt have not yet been
completef, prior to commencing(crane operations.

(g) depignating personnel in accordance with
Section 3-0.3 for the purpese)of maintenance, repair,
transport} assembly and,disassembly.

(h) depignating personnel in accordance with
Section 510.3 for inspections as required in Section 5-2.1.

(i) enquring ‘that all personnel involved in
maintenance,fepair, transport, assembly, disassembly,
and inspection are aware of their responsibilities,

WIth other jobsite activities that will be aifected py or
will affect lift operations.
(e) ensuring that the area for the crane js‘adeqyately
prepared. The preparation includes, but_is‘hot limited
to, the following:
(1) access roads for the craneand assoc
equipment
(2) sufficient room to assémble and disassgmble
the crane
(3) an operating ar&a~that is suitable for the frane
with respect to levelness, surface conditions, support
capability, proximity to power lines, excavations, slopes,
underground dtilities, subsurface constructionf and
obstructions tecrane operation
(4) traffic control as necessary to restrict unautho-
rized access to the crane’s working area
(fhensuring that work involving the assembly and
disassembly of a crane is supervised by a qualified
person.
(g) ensuring that crane operators meet
requirements of para. 5-3.1.2.
(h) ensuring that conditions that may adversely pffect
crane operations are addressed. Such conditions indlude,
but are not limited to, the following:
(1) poor soil conditions
(2) wind velocity or gusting winds
(3) heavy rain
(4) fog
(5) extreme cold
(6) artificial lighting
(i) allowing crane operation near electric power|lines
only when the requirements of para. 5-3.4.5 have|been
met.
(j) permitting special lifting operations only when
equipment and procedures required by this Volum, the
crane manufacturer, or a qualified person are emplpyed.

ated

the

assigned uties and the associated hazards

(j) ensuring that the inspection, testing, and
maintenance programs specified by the crane owner are
followed.

(k) informing the crane owner if any rope on the crane
is replaced or shortened. If a rope is replaced, the wire
rope information listed in para. 5-1.1.4(b) shall be
provided as well as the date of replacement.

5-3.1.3.2 Responsibilities of Site Supervisor and Lift
Director. In some situations, the site supervisor and
the lift director may be the same person.

32

Sueh-operations-inecludebutarenottimited+te, the
following;:
(1) multiple crane lifts
(2) lifting personnel
(3) pick and carry operations
(4) multiple load line use
(k) ensuring that work performed by the rigging crew
is supervised by a qualified person.
(I) ensuring that crane maintenance is performed by
personnel that meet the competence requirements in
Section 5-0.3.

(14)
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5-3.1.3.2.2 Lift Director. The lift director’s

responsibilities shall include the following;:

(a) being present at the jobsite during lifting
operations.

(b) stopping crane operations if alerted to an unsafe
condition affecting those operations.

(c) ensuring that the preparation of the area needed
to support crane operations has been completed before
crane operations commence.

the operator shall stop the crane’s functions in a
controlled manner. Lift operations shall resume only
after safety concerns have been addressed or the
continuation of crane operations is directed by the lift
director.

5-3.1.3.3.1 Crane Operator. The operator’s
responsibilities shall include the following;:
(a) reviewing the requirements for the crane with the

(d)] ensuring necessary traffic controls are in place to
restrict unauthorized access to the crane’s work area.

(e)] ensuring that personnel involved in crane
operations understand their responsibilities, assigned
dutigs, and the associated hazards.

(f)|addressing safety concerns raised by the operator
or other personnel and being responsible if he decides
to overrule those concerns and directs crane operations
to coptinue. (In all cases, the manufacturer’s criteria for
safe gperation and the requirements of this Volume shall
be adhered to.)

(g)| appointing the signalperson(s) and conveying that
information to the crane operator.

(h) ensuring that signalperson(s) appointed meet the
requirements of Section 5-3.3.

(i) |allowing crane operation near electric power lines
only [when the requirements of para. 5-3.4.5 and any
additional requirements determined by the site
supefvisor have been met.

(j)| ensuring precautions are implemented when
hazatds associated with special lifting operations’are
presgnt. Such operations include, but are not limited to,
the following:

1) multiple crane lifts

2) lifting personnel

3) pick and carry operations

4) mobile cranes operating.on barges
5) multiple load line use

(k)] ensuring that the-applicable requirements of
ASMEE B30.23 are met when lifting personnel.

(1) linforming the rane operator of the weight of loads
to be| lifted, as well)as the lifting, moving, and placing
locat{ons for these loads.

(m) obtaifing the crane operator’s verification that
this yeight 'does not exceed the crane’s rated capacity.

(n)| ensuring that a crane’s load rigging is performed

tift director before operations.
(b) knowing what types of site conditigns could
adversely affect the operation ofythe ctane and
consulting with the lift director con¢erning the possible
presence of those conditions.
(c) understanding and applying the infprmation
contained in the crane manufacturer’s operating
manual.
(d) understanding the’crane’s functions and limita-
tions as well as its particular operating charafcteristics.
(e) using the cfane’s load rating chart(s) and|diagrams
and applying.all notes and warnings related to|the charts
to confirm) the correct crane configuration tp suit the
load, site, and lift conditions. Load rating chgrt(s) may
be témporarily removed from the crane for liff planning
or @ther purposes provided the charts are regplaced in
the manufacturer’s designated location before pperating
the crane.
(f) refusing to operate the crane when any portion of
the load or crane would enter the prohibited zone of
energized power lines except as defined in
para. 5-3.4.5.4.
(g) performing a daily inspection as sp¢cified in
paras. 5-2.1.2(a), (c), (d), (e), (f), and (i) and 5-2.4.2(a)(1).
(h) promptly reporting the need for any adjustments
or repairs to a designated person.
(i) following applicable lock out/tag out pjocedures.
(j) not operating the crane when phydically or
mentally unfit.
(k) ensuring that all controls are in the off pr neutral
position and that all personnel are in the clgar before
energizing the crane or starting the engine.
(I) not engaging in any practice that will fivert his
attention while actually operating the crane qontrols.
(m) testing the crane function controls that will be

by personnel that meet the competence requirements in
Section 5-0.3.

(0) ensuring that the load is properly rigged and
balanced before it is lifted more than a few inches.

5-3.1.3.3 Responsibilities of Crane Operators. The
operator shall be responsible for the following listed
items. The operator shall not be responsible for hazards
or conditions that are not under his direct control and
that adversely affect the lift operations. Whenever the
operator has doubt as to the safety of crane operations,
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used and operating the crane only if those function
controls respond properly.

(n) operating the crane’s functions, under normal
operating conditions, in a smooth and controlled
manner.

(0) knowing and following the procedures specified
by the manufacturer or approved by a qualified person,
for assembly, disassembly, setting up, and reeving the
crane.

(p) knowing how to travel the crane.

(14)
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(q) observing each outrigger during extension,
setting, and retraction or using a signalperson to observe
each outrigger during extension, setting, or retraction.

(r) ensuring that the load and rigging weight(s) have
been provided.

(s) calculating or determining the net capacity for all
configurations that will be used and verifying, using
the load rating chart(s), that the crane has sufficient net
capacity for the proposed lift.

(b) The load to be lifted shall be within the rated
capacity of the crane in its existing configuration [refer
to para. 5-1.1.1(e)].

(c) If an outrigger(s) or portion of a crawler lifts
free of its supporting surface while lifting within the
limits of the specified load rating chart, refer to the
instructions provided by the manufacturer for continued
operation. If a lift-off condition is not addressed by the
manufacturer’s instructions, stop operation and consult

(t) conpidering all factors known that might affect the
crane cappcity and informing the lift director of the need
to make appropriate adjustments.

(u) knpwing the standard and special signals as
specified [in Section 5-3.3 and responding to such signals
from the person who is directing the lift or an appointed
signalperson. (When a signalperson is not required as
part of the lift operation, the operator is then responsible
for the mjovement of the crane. However, the operator
shall obely a stop signal at all times, no matter who
gives it.)

(v) undlerstanding basic load rigging procedures. For
responsiljility of rigging the load and ensuring that the
load is rigged properly see paras. 5-3.1.3.2.2(n) and (o).

(w) if power fails during operations

(1) setting all brakes and locking devices

(2) moving all clutches or other power controls to
the off o1 neutral position

(3) landing any load suspended below the hook
under brake control if practical

(x) befpre leaving the crane unattended

(1) landing any load suspended below the, hook,
unless the requirements of para. 5-3.2.1.4(d) arejmet.

(2) disengaging the master clutch.

(3) setting travel, swing, boom brakes, and other
locking devices.

(4) gutting controls in the off-or heutral position.

(5) stopping the engine. Al“eXception to this may
exist whén crane operationds)frequently interrupted
during a|shift and the operator must leave the crane.
Under these circumstances, the engine may remain
running pnd paras. 5-3.1.3.3.1(x)(1) through (4) shall
apply. THe operator shall be situated where any entry
to the crgne can.be observed.

(6) ¢onsidering the recommendations of the
manufadturer for securing the crane. when a local

the Tmarufacturer or a quatified persor for guidance.
(d) When loads that are not accurately knowh are
to be lifted, the designated person responsible for
supervising the lifting operations shall ascertain that the
weight of the load does not exceed the crane ratings at
the maximum radius at which the l6ad-is to be harjdled.
(e) When rotation-resistant ropes are used for| load
hoisting with an operating design factor less than p, but
in no case less than 3.5, the-following special provisions

shall apply:

(1) For each suchilifting assignment

(-a) an appointed person shall direct each [ift
(-b) a qualified person shall ascertain thdt the
rope is in satisfactory condition [paras. 5-2.4.2(a)(l)(-a)
through (-e}J*both before and after lifting; more| than
one brokenwire in any one lay shall be sufficient reason
to cansider not using the rope for such lifts
(-c) operations shall be conducted in such ajman-
ner and at such speeds as to minimize dynamic gffects
(2) Each lift under these provisions shall be
recorded in the crane inspection record and such |prior
uses shall be considered before permitting anpther
such lift.
(3) These provisions are not intended to pgrmit
duty cycle or repetitive lifts to be made with operjating
design factors less than 5.

5-3.2.1.2 Operational Aids

(a) In all cases, verified weights, measured radi}, and
manufacturer’s load rating chart capacities] and
instructions shall take precedence over operational aids
when handling a load. If it is necessary to tempofarily
override an operational aid to handle a rated capacity
load within the limits established by the manufacttirer’s
load capacity chart and instructions, the user [shall
comply with paras. 5-3.2.1.1(a) through (d).

(b) When operational aids are inoperatiye or

weather storm warning exists.

SECTION 5-3.2: OPERATING PRACTICES
5-3.2.1 Handling the Load

5-3.2.1.1 Size of Load

(a) No crane shall be loaded beyond the specifications
of the load rating chart, except for test purposes as
provided in Section 5-2.2.
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T e toTTT g threcrareard /’ ordevice Tmarafacturer’s
recommendations for continued operation or shutdown
of the crane shall be followed until the problems are
corrected. Without such recommendations and any
prohibitions from the manufacturer against further
operation, the following requirements shall apply:

(1) Recalibration or repair of the operational aid
shall be accomplished as soon as is reasonably possible,
as determined by a qualified person.

(2) When a load indicator, rated capacity indicator,

or rated capacity limiter is inoperative or


https://asmenormdoc.com/api2/?name=ASME B30.5 2014.pdf

(14)

ASME B30.5-2014

malfunctioning, the designated person responsible for
supervising the lifting operations shall establish
procedures for determining load weights and for
conducting the lifts in accordance with paras. 5-3.2.1.1(a)
through (d).

(3) When a boom angle or radius indicator is
inoperative or malfunctioning, radii or boom angle shall
be determined by measurement.

(4) When an anti-two-block device, two-block

(1) the crane is level and, where necessary, blocked

(2) the load is well secured and balanced in the
sling or lifting device before it is lifted more than a few
inches

(3) the lift and swing path is clear of obstructions

(4) all persons are clear of the swing radius of the
crane counterweight

(b) Before starting to lift, the following conditions

damdge prevention device, of two-block walTing device
is indperative or malfunctioning, the designated person
respgnsible for supervising the lifting operations shall
estabflish procedures, such as assigning an additional
signdlperson, to furnish equivalent protection. This does
not dpply when lifting personnel. Personnel shall not
be lifted when two-block devices are not functioning
properly.

5) When a boom length indicator is inoperative or
malfginctioning, the designated person responsible for
supgrvising the lifting operations shall establish
procgdures for conducting the lifts in accordance with
parag. 5-3.2.1.1(a) through (d).

6) When a level indicator is inoperative or
malffinctioning, other means shall be used to level the
cran¢ within the level requirements specified by the
mantifacturer.

53.2.1.3 Attaching the Load
(a)] The hoist rope shall not be wrapped around thé
load.
(b)] The load shall be attached to the hook by means
of slings or other devices of sufficient capacity.

543.2.1.4 Holding the Load

(a)] The operator shall not leave the controls while
the [oad is suspended, except\as permitted in
para|5-3.2.1.4(d).

(b)| No person should be permitted to stand or pass
under a suspended load.

(c)| If the load hoist méchanism is not equipped with
an aytomatic brake and-the load must remain suspended
for ahy considerable(length of time, the operator shall
hold [the drum_from rotating in the lowering direction
by adtivating(the device specified in para. 5-1.3.2(a)(4).
The poom: hoist brakes shall be set and the device
specified-ii ‘para. 5-1.3.1(c) shall be engaged.

(d)LAS an exception to para. 5-3.2.1.4(a), under those

chaold ba norad.
SHOHTreDe-Hoteer

(1) The hoist rope shall not be kinked.!
(2) Multiple-part lines shall not be'twistdd around
each other.
(3) The hook shall be brought'over the logd in such
a manner as to minimize swinging.
(4) If there is a slack rope condition, if shall be
determined that the rope\is’seated on the drym and in
the sheaves as the sldekis removed.
(5) The effectof'ambient wind on the lodd and on
crane stability;
(c) Duringifting operations, care shall be faken that
(1) .thére is no sudden acceleration or defeleration
of the moving load
(2) load, boom, or other parts of the machine do
not contact any obstruction
(d) Side loading of booms shall be limited
suspended loads. Cranes shall not be used for
loads sideways.

to freely
dragging
(e) The operator should avoid carrying lgads over
people.
1 be lifted
the crane

(f) On wheel-mounted cranes, no loads sha
over the front area, except as specified by
manufacturer.

(g) The operator shall test the brakes each time a load
approaching the rated load is handled by liftinyg it a few
inches and applying the brakes.

(h) Any time outriggers are used, the outriggers shall
be extended or deployed per the crane manyfacturer’s
instructions and, if specified, set to remove th¢ machine
weight from the wheels, except for locomotiye cranes.
[For locomotive cranes, refer to para. 5-3.2.1.5(1).]

(i) When outrigger floats are used, theyf shall be
attached to the outriggers. Blocking under putrigger

circumstances requiring a load to be held suspended for
a period of time exceeding normal lifting operations,
the operator may leave the controls provided that, prior
to that time, the appointed individual and operator shall
establish the requirements for restraining the boom
hoist, telescoping, load, swing, and outrigger functions,
and provide notices, barricades, or whatever other
precautions may be necessary.

5-3.2.1.5 Moving the Load
(a) The person directing the lift shall see that

35

floats, when required, shall meet the following
requirements:

(1) sufficient strength to prevent crushing, bending,
or shear failure

(2) such thickness, width, and length, as to com-
pletely support the float, transmit the load to the sup-
porting surface, and prevent shifting, toppling, or
excessive settlement under load

(3) use of blocking only under the outer bearing
surface of the extended outrigger beam
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Fig. 5-3.2.1.5-1 Examples of Typical Unequal Outrigger Extension Positions
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GENERAL NPTE: These examples are not recommendations of load rating_chafts to be used for any specific outrigger configuration.| These
examples afre only for clarification of para. 5-3.2.1.5()(3).
NOTE:
(1) If any dutrigger on a side opposite the lifting area is not fully, éxtended, the manufacturer’s load rating chart being used shall be
appropfiately reduced and consideration shall be given to_possible backward stability limitations.
(j) When partially extended outriggers are used, the (-b) A means shall be provided to limit grane
following requirements, when applicable, shall be met: = movement or to warn the operator of proximity to
(1) €rane operation with(partially extended  prohibited operational ranges or areas.
outriggerp shall only be undertaken if approved by the (4) When situations arise that will not p¢rmit
crane mapufacturer. outriggers to be set at positions that correspond {o the
(2) Qutriggers shall"’be set at equal positions that  locations established by the manufacturer’s load fating
corresponid to the lodd\rating charts supplied by the chart(s), the crane manufacturer shall be consulted to
manufacturer for these positions. Only the load rating  determine if any capacity reductions, special operjating
chart(s) gorrespending to the outrigger positions shall ~ procedures, or limitations are required. If reqiired
be used for opetation. information is not available from the manufactufer, a
(3) WhenSituations arise where outriggers mustbe  qualified person shall be consulted.
set at u Tt T vered

rating charts supplied by the manufacturer (see
Fig. 5-3.2.1.5-1), the load rating charts corresponding
with the individual quadrants of operation shall be used.
The manufacturer or qualified person shall be consulted
to determine if any capacity reductions, special
operating procedures, or limitations are required.

(-a) The crane operator shall approve the setup
of the crane. If a crane operator has a supervisor involved
in crane setup, the operator and the supervisor shall
discuss and agree upon any required limitations.
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below the point where less than two full wraps of rope
remain on their respective drums.

(I) When lifting loads with locomotive cranes without
using outriggers, the manufacturer’s instructions shall
be followed regarding truck wedges or screws. When
using outriggers to handle loads, the manufacturer’s
instructions shall be followed.

(m) When two or more cranes are used to lift one
load, one designated person shall be responsible for the
operation. That person shall analyze the operation and
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instruct all personnel involved in the proper positioning,
rigging of the load, and the movements to be made.
Decisions such as the necessity to reduce crane ratings,
load position, boom location, ground support, and
speed of movement shall be in accordance with this
analysis.
(n) While in transit, the following additional precau-
tions shall be exercised:
(1) The boom should be carried in line with the

5-3.2.2 Personnel Lifting

This Volume recognizes that mobile and locomotive
cranes are designed and intended for handling materials
and not personnel. Personnel are only permitted to ride
in a personnel platform supported by the crane load
line attachment or boom-mounted platform when used
in accordance with the requirements of ASME B30.23
and the crane manufacturer’s instructions. The crane
shall not be used for other purposes while handling

direction of motion.

2) The superstructure shall be secured against
rotatfon (or the boom placed in a boom rack mounted
on the carrier), except when negotiating turns when
there|is an operator in the cab or the boom is supported
on a (dolly.

3) The empty hook shall be lashed or otherwise
restrdined so that it cannot swing freely.

(0)| Before traveling a crane with a load, it shall be
detegmined that this practice is not prohibited by the
manfpifacturer. If not, a designated person shall be
resppnsible for the operation. Decisions such as the
necegsity to reduce crane ratings, load position, boom
locatjon, ground support, travel route, and speed of
mové¢ment shall be in accordance with that person’s
detefmination. Specified tire pressure shall be
maintained. The boom should be carried in line with
the direction of travel. Sudden starts and stops should
be ayoided. Tag or restraint lines should be used-~to
contrpl swinging of the load.

(p) A crane with or without a load shallinot be
traveled with the boom so high that it may-bounce back
over [the cab.

(9)] When rotating the crane, sudden'starts and stops
shall[be avoided. Rotational speed (shall be such that the
load |[does not swing out beyond.the radius at which it
can Be controlled. A tag or restraint line shall be used
when rotation of the load.is-hazardous.

(r)]When a crane is_to.be operated with the boom at
a fixpd angle, the béom-hoist pawl or other positive
holding device shall be engaged.

(s)| Use of Winch Heads
1) Fiber‘and wire rope shall not be handled on a
winch head without the knowledge of the operator.

2) (While a-winch head s being-used,the operator

personnel. (Refer to ASME B30.23.)

5-3.2.3 Multiple Load Line Operation

Multiple load line operation shall_only be permitted
when the equipment and procedures requirdd by this
volume and those required by the crane manufacturer
or qualified person are applied.

(a) Simultaneously lifting or suspending ihdividual
loads on separate lings.is prohibited.

(b) Personnel lifting is prohibited.

(c) Before operation with multiple load lirfes begins
the followingyactions shall be accomplished:

(1) Aqualified person shall approve thd
operation.

(2) The lift director shall ensure that the cfane oper-
ator’ has selected the correct load rating charts (e.g.,
boom or jib load rating chart) for the configurafion being
used, i.e., position of the load being lifted, lifting
points, etc.

(3) The crane operator and the lift director shall
verify that the load on any individual load lirfe and the
total weight of the load including hook blogks, hook
balls, slings and rigging, etc., does not ejxceed the
capabilities of the crane.

(4) The crane operator and the lift director shall
review the operational characteristics and limitations
of the crane established by the crane manufgcturer or
qualified person that relate to simultaneous| multiple
drum operation, i.e., same or opposite difection of
rotation of drums, limited rope layers o} tandem
drums, etc.

(d) Each load line shall be equipped with anfanti-two-
block device.

(e) Unless each lift point is capable of individually

supporting the entire load weight, each load|line shall
be. oqnippar] with-a load-indicatorreadable uring the

planned

shall be within convenient reach of the power unit
control lever.

(t) Personnel shall not be permitted to ride the bare
hook or a load of material suspended from the hook.

5-3.2.1.6 Wind Speed Device. Wind speed shall be
monitored at all sites where it can adversely affect crane
operations. This should be accomplished with a device
mounted at the highest unshielded point on the crane
or located at the site.
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lift by a designated person.

(f) Prior to and during lifting operations, load lines
and rigging shall be monitored for interference. If
interference occurs, operations shall be stopped and a
qualified person shall determine whether the interfer-
ence constitutes a hazard. Any hazard identified shall
be corrected before lifting operations continue.

(¢) Side loading of booms, jibs, and sheaves shall
not exceed the limitations established by the crane
manufacturer.

(14)
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5-3.2.4 Critical Lifts

Certain hoisting or lifting operations are recognized
to have increased levels of risk to personnel or property.
The criteria to categorize a lift as “critical” on this basis
are established by site supervision, project management,
a qualified person, or company policies. Lift planning
and oversight shall be tailored to each hoisting operation
and shall be sufficient to manage varying conditions
and their associated hazards. The information presented

by the person directing lifting operations, the crane
operator, and the appointed signalperson.

(a) Telephones, radios, or equivalent, if used, shall be
tested before lifting operations begin. If the system is
battery powered, extra batteries should be available at
the job site.

(b) Prior to commencing a lift, the operator and
signalperson shall contact and identify each other.

(c) All directions given to the crane operator by the

in Nonmandatory Appendix A suggests one method of
documenting the planning and oversight necessary to
reduce that risk.

SECTION|5-3.3: SIGNALS
5-3.3.1 General

(a) Cofnmunication between the crane operator and
the signdlperson shall be maintained continuously
during fall crane movements. If at any time
communication is disrupted, the operator shall stop all
crane movements until communication is restored and
a proper jsignal is given and understood.

(b) If the operator has any concerns regarding the
requestgqd movement of the crane or needs to
communijcate with the signalperson, the operator shall
stop all ¢rane movement. Crane movement shall not
resume yntil the operator and the signalperson agree
the issue|at hand has been resolved.

(c) If if is desired to give instructions to the operator,
other thgn those provided by the established signal
system, the crane movements shall be stopped.

5-3.3.2 $tandard Signals

Standafd signals to the operator shall be in accordance
with the $tandards prescribed in para. 5-3:3.4 or 5-3.3.5.
Signals shall be discernible or audible‘at all times. No
responsg shall be made unless-sighals are clearly
understopd.

5-3.3.3 S$ignalperson Qualifications

Prior t¢ signaling crane-operations, all signalpersons
shall be tgsted by a designated person and demonstrate
their qualifications iii the following areas:

(a) bagic understanding of crane operation and
limitatiors

(b) standatrd hand signals described in para. 5-3.3.4

signatperson shall be given from the operator s dirgction
perspective (e.g., swing right).
(d) Each series of voice signals shall contain
elements stated in the following order:
(1) function and direction
(2) distance and/or speed
(3) function stop

three

NOTE: These are some examples\of«Signals.
(a) swing right 50 ft, 25 ft, 15410 ft, 5 ft, 2 ft, swing stpp
(b) load down 100 ft, 50 f£;40-ft, 30 ft, . . ., 2 ft, load stop
(c) load up slow, slow, slow, load stop

(e) For lifting ©Operations using voice signalg, the
person directing lifting operations shall considgr the
complexity of the lift, the capabilities of the partjcular
crane, the‘experience and skill of the operator and
signalperson, and the ability to communicatp the
necgssary signals before permitting multiple
simultaneous crane function signals.

5-3.3.6 Special Signals

For operations or crane attachments not coyered
by para. 5-3.3.4, 5-3.3.5, or 5-3.3.7, additions [to or
modifications of the standard signal procedures miay be
required. In all such cases, the required special signals
shall be agreed upon in advance by the person dirgcting
lifting operations, the crane operator, and the
signalperson. These special signals should not |pe in
conflict with the standard signals.

5-3.3.7 Audible Travel Signals

When moving the vehicle, the following signals|
be used:

(a) STOP: one short audible signal

(b) GO AHEAD: two short audible signals

(c) BACK UP: three short audible signals

shall

5-3.3.8 Audible Emergency Signal

whenever hand signals are used

(c) standard voice signals described in para. 5-3.3.5
whenever voice signals are used
5-3.3.4 Standard Hand Signals

Hand signals shall be as shown in Fig. 5-3.3.4-1 and
shall be posted conspicuously at the job site.
5-3.3.5 Standard Voice Signals

Prior to beginning lifting operations using voice
signals, the signals shall be discussed and agreed upon

38

Emergency signals can be given by anyone. The signal
used shall be agreed upon for each job site location
and it shall meet the requirements of para. 5-3.3.6 (e.g.,
multiple short audible signals or a continuous audible
signal).

SECTION 5-3.4: MISCELLANEOUS
5-3.4.1 Rail Clamps

Rail clamps, if used, should have some slack between
the point of attachment to the rail and the end fastened
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Fig. 5-3.3.4-1 Standard Hand Signals for Controlling Crane Operations

HOIST. With forearm vertical, fore-
finger pointing up, move hand in
small horizontal circle.

LOWER. With arm extended down-
ward, forefinger pointing down,
move hand in small horizontal circle.

USE MAIN HOIST. Tap fist on hehd;
then_use regular signals.

USE WHIPLINE (Auxiliary Hoist).
Tap elbow with one hand; then use
regular signals.

RAISE BOOM. Arm extended,
fingers closed, thumb pointing
upward.

"
D=

G
H

LOWER BOOM. Arm extended,
fingers closed, thumb pointing
downward.

MOVE SLOWLY. Use one hand to
give any motion signal and place
other hand motionless in front of
hand giving the motion signal. (Hoist
slowly shown as example.)

RAISE THE BOOM AND LOWER THE
LOAD. With arm extended, thumb

pointing up, flex fingers in and out
as long as load movement is desired.

LOWER THE BOOM AND RAISE THE
LOAD. With arm extended, thumb
pointing down, flex fingers in and
out as long as load movement is
desired.
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WING. Arm extended, point with
nger in direction of swing of boom.

0

STOP. Arm extended, palm down,
move arm back and forth
horizontally.

EMERGENCY'STOP. Both arms
extendedpalms down, move arms
back and forth horizontally.

TRAVEL. Arm extended forward,
Hand open and slightly raised,
make pushing motion in direction
df travel.

DOG-EVERYTHING. Clasp hands in
front of body.

TRAVEL (Both Tracks). Use both
fists in front of body, making a
circular motion about each other,
indicating direction of travel,
forward or backward.

(For land cranes only.)

Q

TRAVEL. (One Track) Lock the track
on side indicated by raised fist.
Travel opposite track in direction
indicated by circular motion of other
fist, rotated vertically in front of
body. (For land cranes only.)

EXTEND BOOM (Telescoping
Booms). Both fists in front of body
with thumbs pointing outward.

RETRACT BOOM (Telescoping
Booms). Both fists in front of body
with thumbs pointing toward each
other.
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Fig. 5-3.3.4-1 Standard Hand Signals for Controlling Crane Operations (Cont’d)

EXTEND BOOM (Telescoping Boom).
One Hand Signal. One fist in front of
chest with thumb tapping chest.

RETRACT BOOM (Teleseoping

Boom). One Hand Sighaty One fist in
front of chest, thumbrpointing out-
ward and heel offist tapping chest.

to the crane. Rail clamps shall not be used as a means
of regtraining tipping of a locomotive crane.

5-3.4.2 Ballast or Counterweight

Craines shall not be operated without the ballast.or
counferweight being in place as specified by the, ¢rane
mantifacturer. Under specific conditions, such as. during
crang assembly or unusual boom configutations, the
crang manufacturer’s recommendations for the amount
of ballast or counterweight shall beqadhered to. The
maximum ballast or counterweightiapproved by the
maniifacturer for use on a given machine shall not be
excepded. Unauthorized addition of ballast or
counterweight constitutes ahrazard in two ways.

(a)] The structural competence of the various parts of
the nmhachine may be exceeded, causing failure.

(b)] The manufacturer’s margin of backward stability
may be exceededand the crane may turn over backwards
or ddmage various parts of the machine.

5-3.4.3 Rerailing Locomotive Cranes

5-3.4.5’ Operating Near Electric Power Lines

5-3.4.5.1 General. This Volume recognizes that
operating mobile cranes where they can become
electrified by electric power lines is an ektremely
hazardous practice. It is advisable to perform|the work
so there is no possibility of the crane, load line, or load
becoming a conductive path. [See Fig. 5-p.4.5.1-1,
illustrations (a) and (b).] Cranes shall not bg used to
handle materials stored under electric power lifies unless
any combination of boom, load, load line, o machine
component cannot enter the prohibited zone. Qperating
mobile cranes where they can become electrified by
electric power lines is not recommended unles there is
no less hazardous way to perform the job.
Any overhead wire shall be considered|to be an
energized line unless and until the person owhing such
line or the electrical utility authorities indicgte that it
is not an energized line. Crane operators gnd other
personnel directly involved with the lifting dperations
shall not rely on the coverings of wires for pfotection.
If cage-type boom guards, insulating [links, or

If
frog or car replacer (or its equivalent) should be used
and the crane should be hauled back onto the track by
external power.

locomotive crane has heen r*]arni]ar]/ 2 wrecking

5-3.4.4 Swinging Locomotive Cranes

A locomotive crane shall not be swung into a position
where railway cars on an adjacent track might strike it,
until it has been ascertained that cars are not being
moved on the adjacent track and that proper flag
protection has been established.
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lJlU)\illli'L_y wauliug tdevices—are—used—omrcra 1es, such
devices shall not be a substitute for the requirements of
para. 5-3.4.5, even if such devices are required by law
or regulation. Electrical hazards are complex, invisible,
and lethal. To lessen the potential of false security,
instructions related to the devices and hazards shall
be understood by the crane operator, crew, and load-
handling personnel. Instructions shall include
information about the electrical hazard(s) involved,
operating conditions for the devices, limitations of such
devices, and testing requirements prescribed by the
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