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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 Sta

its bpginning in December 1916 when an pighf-pngn Cade of Safety Standards for Cranes prppnrnd by

ndard had
he ASME

Committee on the Protection of Industrial Workers, was presented at the annual meeting of ASME.

Megptings and discussions regarding safety on cranes, derricks, and hoists were held from 1920 to 1925, inv
ASMH Safety Code Correlating Committee, the Association of Iron and Steel Electrical Engineers, the Ameérican §
Safety, the American Engineering Standards Committee (AESC) [later changed to the American Standards Al
(ASA], then to the United States of America Standards Institute (USASI), and finally to ANSI], Department of Lab
of Nejv Jersey, Department of Labor and Industry — State of Pennsylvania, and the Locomotive Crane Man
Assodiation. On June 11, 1925, AESC approved the ASME Safety Code Correlating Cominittee’s recommend
authgrized the project with the U.S. Department of the Navy, Bureau of Yards and _BPocks, and ASME as sy

In March 1926, invitations were issued to 50 organizations to appoint representatives to a Sectional Comn
call fgr organization of this Sectional Committee was sent out October 2, 1926, and.the committee organized Nd
1926)with 57 members representing 29 national organizations. CommencingJufié 1, 1927, and using the eight;
published by ASME in 1916 as a basis, the Sectional Committee developed the “Safety Code for Cranes, Dej
Hoistp.” The early drafts of this safety code included requirements for jagks’but, due to inputs and comment
draftg, the Sectional Committee decided in 1938 to make the requiremeénts'for jacks a separate code. In January
B30.4-1943 was published addressing a multitude of equipment\types and in August 1943, ASA B30.1-
published addressing just jacks. Both documents were reaffirmed in 1952 and widely accepted as safety

Due to changes in design, advancement in techniques, and general interest of labor and industry in safety, the
Committee, under the joint sponsorship of ASME and the Bureau of Yards and Docks (now the Naval Facilities Ej
Command), was reorganized on January 31, 1962, with:39 members representing 27 national organizations
comnpittee changed the format of ASA B30.2-1943 so that the multitude of equipment types it addressed
published in separate volumes that could completely cover the construction, installation, inspection, testin|
nancg, and operation of each type of equipment that was included in the scope of ASA B30.2. This format chang
in thdq initial publication of B30.3, B30.5, B30.6, B30.11, and B30.16 being designated as “Revisions” of B30.
remajnder of the B30 volumes being published as totally new volumes. ASA changed its name to USASIin 1966 a
in 1969, which resulted in B30 volumes from 1943 to 1968 being designated as “ASA B30,” “USAS B30” or
depending on their date of publication.

In 1982, the committee was reorganized as an Accredited Organization Committee, operating under procedu
oped by ASME and accredited'by ANSI. This Standard presents a coordinated set of rules that may serve as
government and other regulatory bodies and municipal authorities responsible for the guarding and inspec
equipment falling withifi\its scope. The suggestions leading to accident prevention are given as both mand
advispry provisionsycéompliance with both types may be required by employers of their employees.

In dase of practical difficulties, new developments, or unnecessary hardship, the administrative or regulatory
may grantvariances from the literal requirements or permit the use of other devices or methods, but only when
evidept that amtequivalent degree of protection is thereby secured. To secure uniform application and interp
this Standard, administrative or regulatory authorities are urged to consult the B30 Committee in accordand

olving the
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ssociation
br — State
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ation and
onsors.
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vember 4,
page code
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points.

format ‘described in Section IX of the B30 Standard Introduction, before rendering decisions on disputed
Safety codesand ndards are intended to ennance pup eTy. ReVISIONS result [rom COMMITIee Cor

eration of

factors such as technological advances, new data, and changing environmental and industry needs. Revisions do notimply

that previous editions were inadequate.

The ASME B30.5-2007 edition added responsibilities to be assigned in the worksite organization. The 2011 edition

included minor revisions and the addition of Nonmandatory Appendix A on critical lifts. The 2014 edition inc

orporated

many global B30 changes including the addition of personnel competence and translation requirements as well as other
revisions made throughout the document. This 2018 edition revises the Crane Operation in the Vicinity of Electric Power

Lines section entirely, adds a new section on Rigger Responsibilities, and incorporates other miscellaneous

revisions.

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

designated as an American National Standard on June 12, 2018.
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B30 STANDARD INTRODUCTION

SECTION I: SCOPE

The ASME B30 Standard contains provisions that appl
| B30.2Z2Z  Articulating Boom Cranes

to the comstruction, installation, operation, inspection,

testing,

lifting an

the conv

maintenance, and use of cranes and other
I material-movement-related equipment. For

dnience of the reader, the Standard has been

divided imto separate volumes. Each volume has been

written
Standard

consensug
of the Am
As of t

Standard
B30.1

B30.2

B30.3
B30.4
B30.5
B30.6
B30.7
B30.8
B30.9
B30.10
B30.11

B30.12

B30.13

B30.14

B30.15

B30.16

B30.17

B30.18

B30.19

under the direction of the ASME B30

4 Committee and has successfully completed a
approval process under the general auspices
erican National Standards Institute (ANSI).

he date of issuance of this Volume, the B30

comprises the following volumes:

Jacks, Industrial Rollers, Air Casters, and
Hydraulic Gantries

verhead and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top Running
Trolley Hoist)

Tower Cranes

FPortal and Pedestal Cranes

Mobile and Locomotive Cranes

Derricks

Winches

Floating Cranes and Floating Derricks
§lings

Hooks

Monorails and Underhung €ranes (withdrawn
2018 — requirements found in latest revision
of B30.17)

Handling Loads/Suspended From Rotorcraft
Jtorage/Retrieval (S/R) Machines and
Associated Equipment

Yide Beom Tractors

Mobile’ Hydraulic Cranes (withdrawn 1982 —

reguwiremeaents found in latact rauvician of
Feqtirements—+otia—rateSt+revision—o6+

B30.20 Below-the-Hook Lifting Devices
B30.21 Lever Hoists

B30.23
B30.24
B30.25
B30.26
B30.27
B30.28
B30.29
B30.30
B30.31

Personnel Lifting Systems

Container Cranes

Scrap and Material Handlers

Rigging Hardware

Material Placement Systems

Balance Lifting Units

Self-Erecting Tower Cranes

Ropes’

Self-Propelled, Towed, or Remote-Contro
Hydfaulic Platform Transporters®

Unmahned Aircraft Systems (UAS) Used
Inspection, Testing, Maintenance, and
Operations!

B30.32

SECTION Il: SCOPE EXCLUSIONS

Any exclusion of, or limitations applicable to, the ¢
ment, requirements, recommendations, or opers
contained in this Standard are established in the afi
volume’s scope.

SECTION Ill: PURPOSE

The B30 Standard is intended to

(a) prevent or minimize injury to workers, and
wise provide for the protection of life, limb, and prd
by prescribing safety requirements

(b) provide direction to manufacturers, ow

led

n

ifting

quip-
tions
ected

ther-
perty

ners,

employers, users, and others concerned with, or respon-

sible for, its application

(c) guide governments and other regulatory bod
the development, promulgation, and enforcemg
appropriate safety directives

B30.5)
Overhead Underhung and Stationary Hoists
Cranes and Monorails (With Underhung Trolley
or Bridge)
Stacker Cranes (Top or Under Running Bridge,

Multiple Girder With Top or Under Running
Trolley Hoist)

Cableways

viil

SECTION IV: USE BY REGULATORY AGENCIES

These volumes may be adopted in whole or in pa

ies in
nt of

rt for

governmental or regulatory use. If adopted for govern-
mental use, the references to other national codes and
standards in the specific volumes may be changed to
refer to the corresponding regulations of the govern-

mental authorities.

L This volume is currently in the development process.
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SECTION V: EFFECTIVE DATE

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

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

SECTION IX: REQUESTS FOR INTERPRETATION

The B30 Standards Committee will render an interpre-
tation of the provisions of the B30 Standard. An

(b)
and fhcilities constructed prior to the effective date of
this Yolume of the B30 Standard shall be subject to
the ifpspection, testing, maintenance, and operation re-
quirements of this Standard after the effective date.

[t i§ not the intent of this Volume of the B30 Standard to
requife retrofitting of existing equipment. However, when
an item is being modified, its performance requirements
shall pbe reviewed relative to the requirements within the
currept volume. The need to meet the current require-
ment$ shall be evaluated by a qualified person selected
by thle owner (user). Recommended changes shall be
made| by the owner (user) within 1 yr.
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SECT/ION VI: REQUIREMENTS AND
RECOMMENDATIONS

Requirements of this Standard are characterized by use
of thg word shall. Recommendations of this Standard are
charalcterized by the word should.

SECTIION VII: USE OF MEASUREMENT UNITS

This Standard contains SI (metric) units as\well as U.S.
ary units. The values stated in U.S. Customary units
are tobe regarded as the standard. The Shunits are a direct
(soft)| conversion from the U.S. Customary units.

SECT|ION VIII: REQUESTS FOR-REVISION

The¢ B30 Standards Commiittee will consider requests
for revision of any ef\the volumes within the B30
Standard. Such requests should be directed to

Sedretary, B30-Standards Committee
ASME Codes and Standards

Park Avenue

York, NY 10016-5990

Interpretation Submittal Form is available.gn ASME’s
website at http://cstools.asme.org/Interpyetation/
InterpretationForm.cfm.

Phrase the question as a request for-an interpretation of
a specific provision suitable for. general undgrstanding
and use, not as a request forzapproval of a pfoprietary
design or situation. Plans 6r drawings that ekplain the
question may be submitted to clarify the |question.
However, they shouldyhot contain any prpprietary
names or information: Read carefully the note dddressing
the types of requests that the B30 Standards (ommittee
can and cannot consider.

Upon submittal, the request will be forwar
relevant B30 Subcommittee for a draft respoy
will then be subject to approval by the B30 Ptandards
Comniittee prior to its formal issuance.|The B30
Standards Committee may rewrite the questipn for the
sake of clarity.

Interpretations to the B30 Standard will bg available
online at https://cstools.asme.org/Interpfetation/
SearchInterpretation.cfm.

led to the
se, which

SECTION X: ADDITIONAL GUIDANCE

The equipment covered by the B30 Standard|is subject
to hazards that cannotbe abated by mechanical fneans, but
only by the exercise of intelligence, care, and common
sense. It is therefore essential to have personnel involved
in the use and operation of equipment who are cpompetent,
careful, physically and mentally qualified, and [trained in
the proper operation of the equipment and the Handling of
loads. Serious hazards include, but are not Ijmited to,
improper or inadequate maintenance, overloading, drop-
ping or slipping of the load, obstructing the free passage of
the load, and using equipment for a purpose fdr which it
was not intended or designed.

The B30 Standards Committee fully realizes the impor-

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.

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

(a) the condition of the equipment or material

(b) the loads
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(c) the acceleration or speed of the ropes, chains, (g) many variables that must be considered in each

sheaves, sprockets, or drums individual case
(d) the type of attachments The requirements and recommendations provided in
(e) the number, size, and arrangement of sheaves or the volumes must be interpreted accordingly, and judg-
other parts ment used in determining their application.
(f) environmental conditions causing corrosion or
wear
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ASME B30.5-2018
SUMMARY OF CHANGES

Following approval by the ASME B30 Committee and ASME, and after public review, ASME B30.5-2018 was approved by
the American National Standards Institute on June 12, 2018.

ASMH B30.5-2018 includes the following changes identified by a margin note, (18).

Page Location Change
B30 Standard Introduction Sections I and IX révised
1 5-0.2.2 (1) Definitionssof accessory, anti-two-bfock

device, auxiliary hoist, axle, ballast, bpom
angle indicator, boom stop, brake, cab
counterweight, crossover points, druny,
flangé point, jobsite, load hoist, load
ratings, lower load block, mounting Hase,
normal operating conditions, operatiqnal
aid, outriggers, pawl (dog), payload,
pendant, reeving, rotation-resistant wire
rope, shall, should, side loading, standby
crane, standing rope, structural

competence, superstructure, tackle,
telescoping boom, transit, travel, two-Block
damage prevention feature, upper loqd
block, whip line (auxiliary), and working
load revised

(2) Definitions of administrative or
regulatory authority, axle (bogie), dyngmic
(loading), ensure, jib backstop, load
indicator, qualified operator, swiveling,
and wheel base deleted

(3) Definitions of backward stability, cfane
configuration, dedicated spotter, forwjard
stability, maximum horizontal reach,
radius, and rated capacity added

6 5-0.4 (1) Address of ASME and name of SAE
International updated

(2) ASTM A1023/A1023M, ISO 7000, gnd

ISO 7296 added

9 5-1.1.3 Subparagraph (b)(12) added

9 5-1.1.4 Subparagraph (a)(4) added and subsequent
subparagraphs redesignated

13 Figure 5-1.1.3-1 Subcaption under part (a) revised

14 5-1.2 (1) Title revised

(2) Paragraph 5-1.2.1 deleted and
subsequent paragraphs redesignated

Xi
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14
20

24
24
24
24
25
25
25
27

27
28
31
32
32
33

33

34
41
41
49

(3) In redesignated para. 5-1.2.2, title, first
paragraph, and cross references in
subpara. (d) revised

(4) Paragraph 5-1.2.4 deleted

5-1.3.2 Subparagraph (a)(2)(-c) revised
5-1.8.1 (1) Subparagraph (b) and redesignated
subpara. (f) revised
(2) Subparagraph (c) added and subsequent
subparagraphs—redesignated
5-2.1 Last sentence revised
5-2.11 Subparagraphs (a) and (b)(1) revised
5-2.1.2 First paragraph revised
5-2.1.3 First paragraph revised
5-2.1.4 Revised
5-2.1.5 Subparagraph (a) revised
5-2.1.6 Subparagraph (b) revised
5-2.4.1 First subparagraph redesignated as (a) and
subpara. (b).added
5-2.4.2 Subparagtaph (b)(2) revised
5-2.4.3 Subparagraph (h) revised
5-3.1.3 Subparagraph (f) added
5-3.1.3.1.2 Subparagraphs (g) and (h) revised
5-3.1.3.2.1 Subparagraph (k) revised
5-3.1.3.2.2 (1) Subparagraph (n) revised
(2) Subparagraph (o) deleted
5-3.1.3.3.1 (1) Subparagraph (q) added and subsequent
subparagraphs redesignated
(2) Redesignated subpara. (w) revised
5-3.1.34 Added
Figure (5-8:3.4-1 Editorially revised
5-3.4.5 Revised in its entirety

Nonmandatory Appendix A, A-1

Subparagraph (g) revised

Xii
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Chapter 5-0
Scope, Definitions, Personnel Competence, and References

SECTION 5-0.1: SCOPE OF B30.5

Within the general scope defined in Section I of the B30
Standard Introduction, American National Standard B30.5
applips to crawler cranes, locomotive cranes, wheel-
mourfted cranes, and any variations thereof that retain
the sgme fundamental characteristics. The scope includes
only ¢ranes of the above types that are basically powered
by internal combustion engines or electric motors. Side
boom| tractors and cranes designed for railway and auto-
mobile wreck clearance, digger derricks, cranes manufac-
tured specifically for, or when used for, energized
electrical line service, knuckle boom, trolley boom
crangs, and cranes having a maximum rated capacity
of 1 ton or less are excluded.

Sp¢cial adaptions to the general types of machines
covelled by this Volume, where applicable, fall under
this scope.

Sorpe basic machine types within this scope are used
alternatively for lifting service and for applications not
consiflered to be lifting service. All of the requirements
of this Volume are applicable to such machines-when
used|for lifting service. However, at asminimum,
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

commnercial truck-metinted crane: a crane consisting of a
rotating superstructure (center post or turntable), boom,
operdting machinery, and one or more operator’s stations
mourjted oma frame attached to a commercial truck
chasdis, usually retaining a payload hauling capability
whosp power source usually powers the crane. Its function

railroad track. It may be self-propelled or propglled by an
outside source. Its function is to lift, lower;and sying loads
at various radii (see Figure 5-0.2.1-5)!

wheel-mounted crane (multiple contrel stationg): a crane
consisting of a rotating superstructure, gperating
machinery, and operator’s, station and boom,| mounted
on a crane carrier equipped with axles angl rubber-
tired wheels for travel,"a*power source(s), apd having
separate stations for-driving and operating. Its function
is to lift, lower, and'swing loads at various fadii (see
Figures 5-0.2,156and 5-0.2.1-7).

wheel-mouhted crane (single control station): a crane
consisting of a rotating superstructure, gperating
machihery, and boom, mounted on a crane carrier
equipped with axles and rubber-tired wheels for
tfavel, a power source, and having a singlle control

station for driving and operating. Its function is to lift,
lower, and swing loads at various radii (see Figures 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
the equipment.

anti-two-block device: a device that, when factivated,
disengages all equipment functions whose hovement
can cause two-blocking.

auxiliary hoist: a secondary mechanism used either in
conjunction with, or independently of, the majin hoist.

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

axle: the shaft or spindle with which or aboyt which a
wheel rotates. It refers to a type of axle assembly including
housings, gearing, differential, bearings, and [mounting

is to Hft, tower, and swing toads at various radit (see
Figures 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 Figures 5-0.2.1-3 and 5-0.2.1-4).

locomotive crane: a crane consisting of a rotating super-
structure with a power plant, operating machinery, and
boom, mounted on a base or car equipped for travel on a

appurtenances.

backward stability: the ability of a crane to resist over-
turning in the direction opposite the boom while in a
loaded or unloaded condition.

ballast: weight used to supplement the weight of the
machine in providing stability for lifting loads (the
term ballast is normally associated with locomotive
cranes).

(18)
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Figure 5-0.2.1-1 Commercial Truck-Mounted Crane —
Telescoping Boom

Figure 5-0.2.1-3 Crawler Crane

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

Figure 5-0.2.1-2 Commercial Truck-Mounted Crane —
Nontelescoping Boom

Figure 5-0.2.1-4 Crawler Crane — Telescoping Boom

Cperator's station
{rotating)

T

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

boom (crane): a member hinged to the rotating super-
structure and used for supporting the hoisting tadgkle.

boom angle: the angle above or below horizontal pf the
longitudinal axis of the base boom section.

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
abase boom from which one or more boom extensions are telescoped
for additional length.

boom angle indicator: an accessory that measures the
angle of the boom to the horizontal.

boom hoist mechanism: means for supporting the boom
and controlling the boom angle.

boom point: the outer extremity of the crane boom,
containing the hoist sheave assembly.

boom point sheave assembly: an assembly of sheaves and
pin built as an integral part of the boom point.
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Figure 5-0.2.1-5 Locomotive Crane

EL

ISNEIECNE)!

Figure 5-0.2.1-6 Wheel-Mounted Crane (Multiple Control Stations)

boom|stop: a device-or structure designed to limit boom
trave] to its highest allowable position.

brake: a device, other than a motor, used for retarding or
stoppjing-motion by means of friction or power.

crane carrier: the undercarriage of a wheelfmounted
crane specifically designed for transporting thle rotating
crane superstructure. It may or may not provigle its own
travel mechanism. It is distinguished from a c¢mmercial

cab: the operator’s compartment or the driver’s compart-
ment on the equipment.

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 equipment in providing stability for lifting loads.

truck vehicle in that it is not dpcignpd to trankport per-
sonnel, materials, or equipment other than the crane-
rotating superstructure.

crane configuration: the postassembly arrangement of the
crane including boom, supporting base, counterweight(s),
jib(s), extension(s), and attachment(s).

critical lift: a hoisting or lifting operation that has been
determined to present an increased level of risk
beyond normal lifting activities. For example, increased
risk may relate to personnel injury, damage to property,
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Figure 5-0.2.1-7 Wheel-Mounted Crane — Telescoping Boom (Multiple Control Stations)

[

Operator’s station .
{rotating)

CO—1—0OOF

e

GENERAL NPTE: The boom may have a base boom structure 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 from which one or more boom extensions are telescoped for additional Jength.

Figure 5-0.2.1-8 Wheel-Mounted Crane (Single Control Station)

interruptjon of plant production, delays in schedule,
release off hazards to the envirognment, or other jobsite
factors.

crossover |points: in multiple-layer spooling of rope on a
drum, thope points of rope contact where the rope crosses
the precedling rope fayer.

dedicated spotter:;a'qualified person who is in continuous
contact with theé)operator and whose sole responsibility is
to verify {hat the specified clearance is maintained.

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

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

jobsite: area within the boundaries of the project where
the equipment is to be operated.

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

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

forward stability: the ability of a crane to resist over-
turning in the direction of the boom point while in a
loaded or unloaded condition.

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

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

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

luffing attachment: a front end attachment for a mobile
crane that uses an upper working boom or jib, which
is capable of changing angle during operation and is
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Figure 5-0.2.1-9 Wheel-Mounted Crane — Telescoping
Boom (Single Control Station, Rotating)

T D 1
\/
N

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

maximum horizontal reach: the maximum horizontal
distance the crane configuration can reach during load
lifting or boom raising/lowering operations.

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

=

4

Operator’s station

l \ {rotating)

——————————

T

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

Figurp 5-0.2.1-10 Wheel-Mounted Crane — Telescoping
Boom (Single Control Station, Fixed)

TN

r—\Operator’s station

(fixed)
Y
©

i~

GENERAL NOTE: The-h6om may have a base boom structure of
sections (upper and\lewer) between or beyond which additional
sections may be‘added to increase its length, or it may consist of
abase poom from which one or more boom extensions are telescoped
for addlitional\length.

mouynting haco: tha traualing
HOUHRtHG-oa56—tRe—traverig

superstructure is mounted.

the rotating

multiple load line operation: simultaneeus)use|of two or
more lines reeved over sheaves on a’singl¢ shaft or
multiple shafts of a crane with multiple load|drums to
lift, rotate, or hold a single load.:

normal operating conditions: conditions durjng which
equipment is performing functions within thel manufac-
turer’s operating recommiendations. Under these condi-
tions, the operator\is at an operator contrpl station
described in the instructions for the equigment; no
other person’sy except those designated, arg to be on
the equipment.

operatignal aid: an accessory that provides information to
facilitate operation of the equipment or that takes control
of particular functions without action of the| operator
when a limiting condition is sensed. Examplg¢s of such
devices include, but are not limited to, the following:
anti-two-block device, rated capacity indicator} rated ca-
pacity (load) limiter, boom angle or radius [indicator,
lattice boom hoist disconnect device, boom length indi-
cator, crane level indicator, drum rotation [ndicator,
load indicator, and wind speed indicator.

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

pawl (dog): a device that engages a ratchet tp prevent
rotation.

payload: the load or loads being transportgd by the
commercial truck chassis from place to place.

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

power-controlled lowering: a system or devjce in the

power train, other than the load hoist brake, that can
P2 |

mounted on top of a lower main boom. This is distin-
guished from a fixed jib, where the operating angle
cannot be changed during operation. Typically, the
lower boom operating angle can also be changed.

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

eonrtrol-thetowering rateefspeedofthetoad hoist
mechanism.

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

radius: the distance from the axis of rotation of the super-
structure to the center of gravity of the load.
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rail clamp: a tong-like metal device mounted on a locomo-
tive crane car, which can be connected to the track.

rated capacity: the maximum allowable load the equip-
ment can lift at any given radius.

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

rated capacity (load) limiter: a device that automatically
monitors radiustead-weightandleadratingandpreven
movemenls of the crane, which would result in an over-
load condjition.

reeving: a|rope system in which the rope travels around
drums andl sheaves to provide a mechanical advantage for
a hoist.

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 of the drum.

rope: refefs to wire rope unless otherwise specified.

rotation-resistant wire rope: stranded wire rope consisting
of at least|two layers of strands where the outer layer of
strandsis|aid opposite to the underlying layer. The design
results in|a reduction in load-induced torque.

running rqpe: arope that travels around sheaves or drums.
shall: a wprd indicating a requirement.
should: a word indicating a recommendation.

side loading: the component of a load applied horizontally
and normal to the plane containing the axis of superstrue:
ture rotat{on and the centerline of the undeflected boom.

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

standing rppe: a supporting rope that maintains a constant
distance between the points of attachmeént to the two
components connected by the rope:

structurallcompetence: the ability of the equipment and its
componennts to withstand thestrésses imposed by applied
and dynamic loads.

superstrugture: that poftion of the equipment that rotates.

swing: rofation of’the superstructure for movement of
loads in alhorizental direction about the axis of rotation.

swing meg¢hanism: the machinery involved in providing

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

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

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

two-blocking: the condition in which the lower load block
e i i - load

block or boom point sheave assembly.

two-block warning feature: a warning device\to alefrt the
operator of an impending two-blocking condition.

upper load block: the assembly of shackle, swivel, sh¢aves,
pins, and frame suspended from the-boom point.

whip line (auxiliary): a secondaty rope system usually of
lighter load capacity than that-provided by the mair rope
system.

winch head: a power-driven spool for handling loads by
means of friction between fiber or wire rope and the spool.

working load: the external weight applied to the gquip-
ment, including the weight of the attaching equigment
such as the‘lower load block, shackles, and slings.

SECTION 5-0.3: PERSONNEL COMPETENCE

Persons performing the functions identified in this
Volume shall meet the applicable qualifying crjteria
stated in this Volume and shall, through education,
training, experience, skill, and physical fitness, as neces-
sary, be competent and capable to perform the fun¢tions
as determined by the employer or emplojer’s
representative.

SECTION 5-0.4: REFERENCES

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

ANSI Z26.1-1996, Safety Code for Glazing Materidls for
Glazing Motor Vehicles Operating on Land Highays
Publisher: American National Standards Institute (ANSI),
25 West 43rd Street, New York, NY 19036
(www.ansi.org)

ASME B30,8-2010, Floating Cranes and Floating Defricks

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

the direction of the load.

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

telescoping boom: a boom in which one or more boom
sections are telescoped for additional length.

ASME B30.10-2009, Hooks

ASME B30.23-2011, Personnel Lifting Systems

ASME B30.26-2010, Rigging Hardware

Publisher: The American Society of Mechanical Engineers
(ASME), Two Park Avenue, New York, NY 10016-5990
(www.asme.org)

ASTM A1023/A1023M, Standard Specification for
Stranded Carbon Steel Wire Ropes for General Purposes
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(www.astm.org)

AWS D14.3/D14.3M-2010, Welding Specifications for
Earth Moving and Construction Equipment

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

SAE J1028-0Oct. 1998, Mobile Crane Working 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 J2703, Crane — Access and Egress

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

ISO 7[000, Graphical symbols for use on equipment —
Registered symbols

ISO 7R96, Cranes — Graphic symbols

Publisher: International Organization for Standardization
(ISP), Central Secretariat, Chemin de Blandonnet 8, Case
Postale 401, 1214 Vernier, Geneva, Switzerland
(wyw.iso.org)

SAE J[765-0ct. 1990, Crane Load Stability Test Code
SAE Jp87-Aug. 2012, Crane Structures — Method of Test

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

Publisher: Superintendent-of Documents, U.S.
Government Printing Qffice (GPO), 732 . 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
INFORMATION

(a) Th¢ crane manufacturer shall provide load rating
charts anfl information for all crane configurations for
which lift|ng is permitted.

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

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

(d) Under certain load conditions, torsion induced in a
carbody of carrier frame can cause it to twist, resulting in
an opposite side outrigger or portion of a crawler lifting
free from fthe 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
crane, th¢ manufacturer shall describe this condition
and provide instructions for continued operation when
such liftoff occurs.

5-1.1.1 Load Ratings — Where Stability Governs
Lifting Performance

(a) Th¢ margin of stability for determination of load
ratings, with booms of stipulatedMengths at stipulated
working 1fadii for the various/types of crane mountings,
shall be efstablished by taking.a percentage of the loads
that will [produce a condition of tipping or balance
with the pboom in the\least stable direction relative to
the mourjting. With\the indicated types of mounting
under conditions\stipulated in (c) and (d) below, the
load ratipngstshall not exceed the percentages for
cranes givenyin Table 5-1.1.1-1.

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

(3) Tippingloads from which ratings are determined
shall be applied under static conditions only, i.e., without
the dynamic effect of lifting{Jowering, swinging, or
booming.

(4) The weight of all adxiliary handling device$ such
as lower load block, hooks, and slings shall be consifered
as part of the load,

(d) Stipulations'governing the application of the yalues
in (a) above shall’be in accordance with SAE ]J765

(e) The effectiveness of these preceding stapility
factors willlbe influenced by such additional factgrs as
freely stispended loads; track, wind, or ground condiftions;
condition and inflation of rubber tires; boom lengths;
proper operating speeds for existing conditions| and,
id general, careful and competent operation. Any stahdard
attachments to the boom such as jibs and auxiliary oy whip
lines shall be considered as affecting stability, and a deduc-
tion shall be made fromload ratings in accordance wifth the
manufacturer’s instructions. The effect of lights, pilg lead
adaptors, or other nonstandard attachments shall a|so 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
those stipulated in paras. 5-1.1.1 and 5-1.1.2 will inflhence
the stability and structural competence. The load fating
for a crane on a barge or pontoon shall be modified as
recommended by the manufacturer or a qualified
person (refer to ASME B30.8).

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

(b) Liftingin excess of any specified load or radius limit,
indirections other than the least stable, may resultin over-
load of the crane components before the crane begins to
tip.

(c) The following stipulations shall govern the applica-
tion of the values in (a) above for locomotive cranes:

(1) The crane shall be standing on a track thatislevel
within 1% grade.

Load ratings may be based on structural, mechanical,
hydraulic, electrical, pneumatic, or limitations other than
stability. The working margins associated with these load
ratings vary depending on the crane configuration, the
lifting radius, and the specific system component that
is affected.
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Table 5-1.1.1-1 Crane Load Ratings

Maximum

Type of Crane Mounting Load Rating, %

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

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
electronic display form with each crane and attached in a
location accessible to the operator while at the controls.
The data and information to be provided on these charts

Crawldr, without outrigger support 75

Crawlgr, using outriggers fully 85
extended and set

Wheel|mounted, without outrigger support 75

Wheel|mounted, using outriggers 85
fully| extended and set, with tires
off qupporting surface

Wheel|mounted, using outrigger
beamns partially extended and set,
witl] tires off supporting surface

Notes (3) and (4)

Commeprcial truck vehicle mounted, 85
with] outrigger extended and set

Commeprcial truck mounted, using
outrfigger partially extended and set

NOTEY:

(1) Agaprecautionwhile testing for free ratings, outriggers should be
lopsely applied; rail clamps should not be used.

(2) THe difference between the backward stability moment and the
forward moment resulting from the load should not be less 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 extensien of
all outrigger beams to find the rated capacity:

P < (T — 0.1F)/1.25

Notes (3) and (4)

where
F o load applied at boom tip that gives the same moment effect as
boom mass
P = rated capacity in the lifting direetien/ specified
T A tipping load

(4) If frane operation with outriggers in positions other than fully
extended is permitted bysthe crane manufacturer, specified
procedures, ratingsmand limitations for any configurations
thpt are permitted-shall be provided.

shall include, but not be limited to, the followiing:

(1) afulland complete range of manufaeturer’s crane
load ratings at all stated operating radiiy’ bogdm angles,
work areas, boom lengths and ¢onfigurafions, jib
lengths and angles (or offset){ as well as falternate
ratings for use and nonuse of optional equipment on
the crane, such as outriggets ahd extra counterweights,
which affect ratings

(2) awork area chart for which capacitieq are listed
in the load rating chatt (see Figure 5-1.1.3-1)}

(3) if crane specifications include ratings fqr lifting in
directions other than the least stable, the work afea limita-
tions corresponding to such additional ratings shall be
clearly . defined

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

(5) recommended reeving for the hoist llnes

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

(7) if the weight of any portion of the hojst rope is
required to be considered as part of the crane’s lifted load,
the method for determining such rope weight shall be
provided

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

(9) position of the gantry and requirements for inter-
mediate boom suspension, where applicable

(10) maximum loads permitted during
boom extending operation, and any limiting
or cautions, where applicable

(11) tire pressure, where applicable

(12) identification of all forward and backward sta-
bility limitations and requirements relating to[assembly,
disassembly, setup, operation, inspectlion, and
maintenance

he actual
onditions

5-1.1.4 Additional Information
(a) In addition to the data required on the load rating
chart, the following information shall be provided either
with the load rating chart or in the operating manual:
(1) recommended parts of load hoist reeving, a
reeving diagram, and the rope length for all hoist
drums on the crane

Hllustrations (a) through (d) of Figure 5-1.1.3-1 are reproduced from
ANSI/SAE J1028 © 1998 SAE International.
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Figure 5-1.1.3-1 Work Areas

Over side

/— [See Note (1)]
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[See Note (1)]

[See Note (1)]

360 deg
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l Center of
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¢ Front ¢ Rear
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(b) Carrier on Outriggers — Front Outrigger Ahead of Front Wheels [Note (2)]
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N
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Copyright © SAE International
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Figure 5-1.1.3-1 Work Areas (Cont’d)

Over side
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Over front

[See Note (1)] l\
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Copyright © SAE International
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Figure 5-1.1.3-1 Work Areas (Cont’d)
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Figure 5-1.1.3-1 Work Areas (Cont’d)

Longitudinal
¢_ of carrier7

Over side

NOTEY:
ese lines determine the limiting position of any lead for operation within the working areas indicated.
nfigurations that deviate sufficiently from the worKkareas shown in Figure 5-1.1.3-1 shall have their working areas indicated by

(1) TH
(2) Cd
se

diagr

tions
dureg

under

may |

tically
availg

¢ Boom

Over rear

Center of rotation

Es of diagrams supplied by the manufacturer.

?) recommended boom hojst\reeving, reeving
hm, and length of rope whereapplicable
3) cautions, warnings, and notes relative to limita-
on equipment, crane setup, and operating proce-
including indicatieh“of the least stable direction
4) crane leveling.instructions and specifications
5) instructionsdor boom erection and conditions
which the.boom or boom and jib combinations
pe raised o lowered
6) whether the hoist holding mechanism is automa-
r conttolled, manually controlled, whether free-fall is

ble, or any combination thereof

Over sidg
36Q'deg

(g} Notes (1) and (2)

ﬂ;\
Stabilizer sgpports

Over front

(11) if an outrigger(s) or portion of a
permitted to lift free of its supporting surf]
working within the limitations specified on
rating chart, instructions shall be provided for
operation when such liftoff occurs

(b) The information listed below shall be p
legible form for the wire rope installed on eac
wire rope test certificate may be provided in
following individual items:

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

(2) typeand construction (e.g., filler wire, S

appropriate

rawler is
hce while
the load
continued

fovided in

h drum. A
ieu of the

eale, rota-

tion resistant)

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

(8) whether sections are telescoped with power or
manually

(9) the sequence and procedure for extending and
retracting the telescopic boom section

(10) hydraulic relief valve settings specified by the
manufacturer

13

(3) classification (e.g., 6 x 19, 34 x 7)
(4) rope grade (IPS, EEIP, 1770)

(5) rope core (e.g., IWRC, fiber core)
(6) direction and lay (e.g., RRL, LAL)
()
(8) weight per foot
(9) drum designation
(10) rope length

minimum breaking force (e.g., 54 tons, 480 kN)
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(18) SECTION 5-1.2: BACKWARD STABILITY

5-1.2.1 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 recommended boom

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

5-1.3.1 Boom Hoist Mechanism

The boom hoist may use a rope drum for its drive or
hydraulic cylinder(s), and the supporting structure may
be a gantry or the same hydraulic cylinder(s) used to
elevate the boom.

angle

(c) crane to be unloaded (lower load block on support)

(d) oufriggers free of the bearing surface when the
crane is ¢ounterweighted for “on tires or on wheels”
operation unless specified by the manufacturer for
stationary use

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

(f) all fhiel tanks to be atleast half full and all other fluid
levels as gpecified

5-1.2.2 Minimum Backward Stability Criteria

The following are minimum acceptable backward sta-
bility critgria:

(a) Lqcomotive 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 centerf of gravity of the crane and the axis of rotation
shall not exceed 70% of the radial distance from the axis of
rotation tg the backward tipping fulcrum in the least stable
direction.

(c) Wheel-Mounted Cranes (Counterweighted for “on
Tires or oh Wheels” Operation)

(1) With the longitudinal axis of thle rotating super-
structure pf the crane at 90 deg to the'lohgitudinal axis of
the carriel, the total load on all wheels on the side of the
carrier under the boom shall netbe less than 15% of the
total weight of the crane.

(2) With the longitudinal axis of the rotating super-
structure pf the crane in lihe with the longitudinal axis of
the carrief in eitherdirection, the total load on all wheels
under thellighterloaded end of the carrier shall not be less
than 15%|of the total weight of the crane in the manufac-
turer’s specified work area and not be less than 10% of the

(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 manufactprer’s
specifications) and shall be capable ofisupportirlg the
boom and rated load without action by, the operator.

(b) In a rope-supporting and -eleyating arrangement,
boom lowering shall be done only under power cgntrol.
Free-fall lowering of the boemshall not be permifted.

(1) The boom hoist drum shall have sufficient rope
capacity to operate the boom in all positions, from the
lowest permissible tg“the highest recommended, when
using the manufacturer’s recommended reeving and
rope size. No-ess than two full wraps of rope|shall
remain on . thesdrum with the boom point lowerled to
the level ofithe crane-supporting surface. The drum
end of the rope shall be anchored to the drum py an
arrangement specified by the crane or rope manufadturer.

(2) The drum shall provide a first layer rope|pitch
diameter of not less than 15 times the nominal diameter
of the rope used.

(c) On rope boom support machines, a braking
mechanism and a ratchet and pawl or other locking
device shall be provided to prevent inadvertent lowering
of the boom.

(d) An integrally mounted holding device (such as a
load hold check valve) shall be provided with poom
support hydraulic cylinder(s) to prevent uncontrolled
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 hydfaulic
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 fun¢tions

total weightofthe crane firamarea notspecified as awork
area (see Figure 5-1.1.3-1).

(d) Wheel-Mounted Cranes (Counterweighted for “on
Outrigger” Operation). Under the conditions of paras.
5-1.2.1(a) through 5-1.2.1(c), 5-1.2.1(e), and 5-1.2.1(f),
and with the machine supported level on fully extended
outriggers with all tires free of the supporting surface,
the resistance to overturning in abackward direction shall
be equivalent to those conditions specified in (c)(1) and
(c)(2) above.

14

required in crane service when operated under recom-
mended conditions.

(1) Where brakes and clutches are used to control
the motion of the load hoist drums, they shall be of a
size and thermal capacity sufficient to control all rated
crane loads with minimum recommended reeving
(where maximum rated loads are being lowered with
near maximum boom length or operations involving
long lowering distances, power-controlled lowering is
usually desirable to reduce demand on the load brake).
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Brakes and clutches shall be provided with adjustments
where necessary to compensate for lining wear and to
maintain force in springs, where used.

(2) Load hoist drums shall have rope capacity with
the recommended rope size and reeving sufficient to
perform crane service within the range of boom
lengths, operating radii, and vertical lifts specified by
the manufacturer.

(-a) No less than two full wraps of rope shall
rema +5—
low position.

(-b) The drum end of the rope shall be anchored to
the dfum by an arrangement specified by the crane or rope
manufacturer.
(-c) The drum flange shall extend a minimum one-
bpe diameter or 1/2 in. (13 mm), whichever is greater,
the top working layer of rope.
3) The load hoist drums shall provide a first layer
rope pitch diameter of not less than 18 times the nominal
diamg¢ter of the rope used.
1) A means controllable from the operator’s station
shall pe 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 agtuating and braking means, capable of transmitting
full braking force, and equipped with a positive mechan-
ical means to hold the linkage in the applied position, meet
this requirement.
5) Drum rotation indicators should be provided-and
d to afford sensing by the operator.
Load Hoist Brakes

7) When power-operated brakes havingno contin-
uous|mechanical linkage between the‘actuating and
brakihg means are used for controllingleads, an automatic
meang shall be provided to set the'brake to prevent the
load from falling in the event of.loss of brake control
power.
?) Foot-operated brake-pedals shall be constructed
so that the operator’s feetywhen in proper position, will
not slip off, and a means'shall be provided for holding the
brakgs in the applied position without further action by
the operator.

(c)| PowérsGontrolled Lowering. When provided, a
powelr-cantrolled lowering system shall be capable of
handlingrated loads and speeds as specified by the manu-

halfr
over

locatd

(b)

times the nominal diameter of the rope and shall
comply with para. 5-1.7.4.

5-1.3.3 Telescoping Boom

(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'undontrolled
retraction of the boom in the event’of a hydraulic
system failure (e.g., supply hose rupture).

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

The swing mechanism shall start and s
controlled acceleration and deceleration.

top with

5-1.4.2 Swing Braking Means and Locking Device

(a) Abraking means with holding power in Both direc-
tions“shall be provided to restrict movemgnt of the
rotating superstructure, when desired durirlg normal
operation. The braking means shall be capablf of being
set in the holding position and remaining sp without
further action by the operator.

(b) A device or boom support shall be prpvided to
prevent the boom and superstructure fron} rotating
when in transit. It shall be constructed to minimize inad-
vertent engagement or disengagement.

SECTION 5-1.5: CRANE TRAVEL

5-1.5.1 Travel Controls

(a) On all crane types with a single control station, the
controls for the travel function shall be located at the
operator’s station.

(b) On all wheel-mounted multiple contrpl station
cranes, the travel controls shall be locatpd in the
carrier cab. Auxiliary travel controls may also b¢ provided
in the crane cab. If there is an operator in the|crane cab
when the crane is traveling, communication shall be

facturer. Sucha system is recommended to assistin preci-
sion lowering and to reduce demand on the load brake.

(d) Cylinders With Rope Reeving. Cranes using a load
hoist mechanism with hydraulic cylinder(s) and rope
reeving shall have power and operational characteristics
sufficient to perform all load lifting and lowering functions
required in crane service when operated under recom-
mended conditions. Sheaves used in multiple rope
reeving shall have a pitch diameter not less than 16

15

provided between the cabs. Use of audible signaling
devices will meet this requirement.

5-1.5.2 Travel Mechanism

(a) On locomotive cranes, when the travel mechanism
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 outside
the crane body.
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(b) On a crawler crane, the travel and steering
mechanism shall be arranged so that it is not possible
for both crawlers to freewheel without operator
control. Control shall be effected from the operator’s posi-
tion on the revolving superstructure.

5-1.5.3 Travel Brakes and Locks

(a) On crawler cranes, brakes or other locking means
shall be provided to hold the machine stationary during

(c) On machines equipped with telescoping-type
booms, the arrangements of controls should be as
shown in Figure 5-1.6.1-1. On machines not equipped
with telescoping-type booms, the arrangements of
controls should be as shown in Figure 5-1.6.1-2.

(d) Remote-operated cranes shall function so thatifthe
control signal for any crane motion becomes ineffective,
the crane motion shall stop.

(e) Provisions shall be made for emergency stop in the

. - — eventofadevicemalfunctionforremote-operated-eyanes.

working dycles on a level grade or while the machine is F
standing qn the maximum grade recommended for tr.av?l. 5-1.6.2 Control Forces and Movements
Such brakes or locks shall be arranged to remain in
engagemgnt in the event of loss of operating pressure (a) Forces shall be not greater than 35.1b"(156 N) on
or power! hand levers and not greater than 50 db, (222 N) of foot

(b) On [locomotive cranes, brakes shall be provided to pedals.
bring the frane to a stop while descending the maximum (b) Travel distance on hand levess shall be not greater
grade refommended for travel. Also, manual brake than 14 in. (356 mm) from néutral position on tw¢-way
engagemlent means shall be provided to hold the levers and not greater tham:24 in. (610 mm) on on¢-way
machine stationary on the maximum grade recommended levers. Travel distance on feot pedals shall be not greater
for travell Such means shall be arranged to remain in than 10 in. (254 mm)-
engagement in the event of loss of operating air pressure.

(c) Onwheel-mounted cranes, brakes shall be provided 5-1.6.3 Power/Plant Controls
to bring the machine t(_) a stop. Braking performance shall Controls for operating a superstructure mounted gower
comply with the requirements of SAE J1977. plant shall be within reach of the operator and|shall

(d) Onwheel-mounted cranes, means shall be provided
to contrdl completely the crane carrier travel when
descendirlg maximum grades specified by the manufac-
turer under maximum loading conditions. Where long
or steep |grades are to be negotiated, a retarder or
similar device should be provided. Means shall bé
provided to hold the machine stationary on\the
maximum grade for travel recommended.by-the
manufactyirer.

(e) WhEre travel brakes are operated bytair-pressure,
means shpll be provided for manually or automatically
stopping the vehicle when the operating pressure falls
below thd specified minimum level:

(f) Vehjcle-mounted cranes o commerecial trucks shall
meet the requirements ofithe U.S. Department of
Transportation standards.

SECTION 5-1.6: CONTROLS

5-1.6.1 General
(a) Basic'controls (see Figures 5-1.6.1-1 and 5-1.6.1-2)

includesthe means to
(aJ start and stop
(b) control the speed of internal combustion erlgines
(c) stop two-cycle diesel engines under emergency
conditions
(d) shift selective transmissions

5-1.6.4 Engine Clutch

All cranes with a direct mechanical or hydrodynamic
(such as torque converter or fluid coupling) drjve to
any crane function shall be provided with a clutch or
other means for disengaging power. The controls| shall
be within reach of the operator’s station.

SECTION 5-1.7: ROPES AND REEVING
ACCESSORIES

5-1.7.1 Rope Design Factors

(a) For supporting rated loads and for supporting the
boom and working attachments at recommended travel or

used during the crane operating cycle shall be Tocated
within reach of the operator while at the operator’s
station and labeled as to their designated function and
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.

16

transit positions and boon [engtis

(1) the design factor for live or running ropes that
wind on drums or travel over sheaves shall be notless than
35

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

(b) For supporting the boom under recommended

boom erection conditions

(1) the design factor forlive or running ropes shall be
not less than 3.0
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Figure 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
-~ Toward 7 7 [

Extend Lowe Lower
) boom \)Ex ) wer )
-~ From o o : oo i
. boom \\) Retract \\) Hoist \\) Raise

Rock forward

toextend _ | _ [ Push to
Rock rearward 5 6 apply.
to retract
Telescope Hoist Brakée
Control Operation
1 Swing Control Push forward to swing toward boom, swinging left for

right-side operator position and right for left-side
operator position. For centrally located operator, same as
left-side operator positian. Pull rearward for reverse action.

2 Telescope Control ~ Push forward to extend telescopic boom. Center position to
(If Applicable) hold. Pull reafward to retract telescopic boom.

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

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

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

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

(1f Applicable)

GENEHAL NOTES:!

(a) THe controharfangement of Figure 5-1.6.1-1 applies to mobile telescopic boom crane hand and foot controls.

(b) THearrangement of the basic controls should be as shown in the control diagram. Controls 1 through 4 are levers for hand operatjon; controls
5 hndy6-are pedals for foot operation, if applicable.

C % 1 £, HH £ Yo N +al dbaict ol ldbal taod ods N i e 1 ral £ 1l £, ot f t
c nrelsforawdhiaryfunetonssuchas-telescope-and-hoistshould-beloecatedadjacentto-the-maineontrels—Controlsferallother 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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Figure 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
-~ Toward s s o
_ boomn \\) \\) \\) Lower
s~ From s o o
\\) boom \ ) 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 position and right for left-side
operator position..PulI'back to reverse these actions.

2 Hoist Control Pull back to haist:\Center (release) to lower by brake 5. Push
forward tq_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
oh 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:

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

(b) The arrangement of the basic controls should be as 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 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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(2) the design factor for boom pendants or standing
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 rota-
tion-resistant ropes may be modified by the crane user by
complying with the provisions of para. 5-3.2.1.1(e).]

(d) The design factor specified in (a) through (c) above
shall be the total minimum breaking force of all ropes in
the system divided by the load imposed on the rope system
when, i

tha ctatic vy
tht

5-1.7.3 Reeving Accessories

(a) Eye splices shall be made in a manner recommend-
ed 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.
Malleable cast iron clips shall not be used. For spacing,
number of clips, and torque values, refer to the clip manu-
facturer’s recommendation. Wire rope clips attached with

alaghtc of ctprpotiina and cpana
€-StatHe-WetghtS- o Straetdreahaerahe

nl!v\v\nvf:nn
rated

5-1.7.2 Ropes

(@)
of the
ified
A102

(b)
luffin

()
hoist

Ropes shall be in accordance with the requirements
crane manufacturer, rope manufacturer, or a qual-
person, and should be in accordance with ASTM
B/A1023M.

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

Rotation-resistant ropes shall not be used for boom
reeving as normally defined in Section 5-1.3.

(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
mechlanism (see para. 5-1.3.1), with the exception of
the drum, shall provide a first-layer rope pitch diameter
of nof less than 18 times the nominal diameter of therope
used.
) All the requirements of the load hoistmechanism
ara. 5-1.3.2).

3) All sheaves used in the boom hoist reeving
systeim shall have a rope pitch diameter of not less
than |18 times the nominal diaméter-of the rope used.
4) The design factor for the boom hoist reeving
m shall not be less than\5:

5) The design factot specified in (4) above shall be
the tqtal minimum breaking force of all parts of ropes in
the sylstem divided bythe load imposed on the rope system
when| supporting\the static weights of the structure and
the ctane ratéd load.

6) Thefrequency ofinspection of the wire rope shall
reased when using rotation-resistant rope in boom
or{uffing attachment service

(see |

syste

be ing
hoist

U-bolts shall have the U-bolt over the dead end ¢f the rope
and the live rope resting in the clip saddle.Clips shall be
tightened evenly to the recommendedtorque| After the
initial load is applied to the rope, the, clip nuts shall be
retightened to the recommended torque to cdmpensate
for any decrease in rope diametér caused byl the load.
Rope clip nuts should besretightened periodically to
compensate for any further’decrease in rope| diameter
during usage.

(c) Swaged, compressed, or wedge socket fitkings shall
be applied as recommended by the rope, crang, or fitting
manufacturerfAny new poured socket or swaged socket
assembly used as a boom pendant shall be prodf tested to
the crane or fitting manufacturer’s recommendation, 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 defad end of
the rope only (see Figure 5-1.7.3-1). This|does not
preclude the use of devices specially designed for dead
ending rope in a wedge socket.

5-1.7.4 Sheaves

(a) Sheave grooves shall be free from surface defects
that could cause rope damage. The cross-sectional radius
at the bottom of the groove should be such as|to form a
close-fitting saddle for the size of rope used. The sides of
the groove shall be tapered outward and rounfed at the
rim to facilitate entrance of the rope into the groove.
Flange rims shall run true about the axis of r¢tation.

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

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

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

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

(g) Ifaloadis supported by more than one part of rope,
the tension in the parts shall be equalized.

(h) Wherever exposed to ambient temperatures at the
rope in excess of 180°F (82°C), rope having an indepen-
dent wire-rope or wire-strand core, or other temperature
damage-resistant core, shall be used.
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ropes from becoming fouled when the block is lying on
the ground with loose ropes.

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

5-1.7.5 Sheave Sizes

(a) Boom-hoisting sheaves shall have pitch diameters
of not less than 15 times the nominal diameter of the rope
used, except as noted in paras. 5-1.7.2(c) and 5-1.7.2(d).
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Figure 5-1.7.3-1 Dead Ending Rope in a Socket

See Note (1)

Wedge

[T 1

' «—Live end
Dead end

Socket
body

Pin

™
N oG

Incorrect Installatio

=]

Cotter

Components

NOTE: (1) This type of clip must prevent crimping and(damage to the live wire rope while stopping load transfer to the dead end.

(b) Lodd-hoisting sheaves shall have-pitch diameters
not less than 18 times the nominal diameter of the
rope used.

(c) Logd block (lower) shéayeés shall have pitch
diameterq not less than 16 times the nominal diameter
of the roge used.

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

Load hqoks;ball assemblies, and load blocks shall be of
sufficient|weight to overhaul the line from the highest

Correct Installation

SECTION 5-1.8: CABS

5-1.8.1 Construction

(a) Insofar as is practical, all cabs and enclosureg shall
be constructed to protect the superstructure machjnery,
brakes, clutches, and operator’s station from the wepther.

(b) Openings shall be provided in the front and on both
sides of the cab or operator’s compartment with visjbility
forward and to either side. Visibility forward shall irfclude
a vertical range adequate to cover the boom point{at all
times.

hook position for boom or boom and jib lengtns, and
the number of parts of line in use. All hook and ball assem-
blies and load blocks shall be labeled with their rated ca-
pacity and weight. Hooks shall be equipped with latches
unless the application makes the use of alatch 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).

(cJ When provided, windows shall be safefy glazing
material as defined in ANSI Z26.1. 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 inad-
vertent closure. A windshield wiper should be provided on
the front window.

(d) 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
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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.

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

(f) On wheel-mounted cranes, a seat belt shall be
provided at each control station containing travel
controls.

5-1.8.2 Platforms to Cab

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

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

5-1.9.2 Exhaust Gases

Engine exhaust gases shall be piped to the outside of the

(a)| Principal walking surfaces shall be of a skid-resis-
tant tlype.

(b)| Outside platforms, if furnished, shall be provided
with guardrails in accordance with SAE ]2703. Where plat-
formd are too narrow to use guardrails, handholds shall be
provifled at convenient points above the platform.

5-1.4.3 Access to Cab
(a)

On locomotive cranes, handholds and steps shall be
provifled for access to the car and cab. Their construction
shall conform to the requirements of the Safety Appliance
Standards and Power Brakes Requirements of the Federal
Railrgad Administration.

(b)| On all crawler and wheel-mounted cranes, hand-
holdsf steps, or both shall be provided, as needed, to facil-
itate ¢ntrance to and exit from the operator’s cab and the
carrigr cab.

(c)| Principal walking surfaces shall be of a skid-resiss:

tant type.

5-1.8.4 Cab Roof

WHere necessary for rigging or service requirements, a
laddef or steps shall be provided to give access to the cab
roof. [The ladder or steps shall conform to the require-
ment$ of SAE J2703. Where necessary, areas of the cab
roof ghall be capable of supporting, without permanent
distortion, the weight of a 200-1b (90 kg) person.

SECT/ION 5-1.9: GENERAL REQUIREMENTS

5-1.9.1 Booms
(a)

BoomStops. Stops shall be provided to resist the
boom falling:backwards. Boom stops should be of one of

the fqllowing types:

cab and discharged in a direction away from thg operator.
All exhaust pipes shall be guarded or insulated’to prevent
contact with personnel when performjng normal duties.

5-1.9.3 Outriggers

(a) Means shall be providedte hiold all outriggersin the
retracted position while traveling or in the extehded posi-
tion when set for operating.

(b) An indicator shall be provided at the ¢perator’s
station(s) that allowsthe operator to visually fletermine
if the horizontal outrigger beam positions coincide with
the positions.specified on the load rating chart.

(c) Power~actuated jacks, where used)| shall be
provided with the means (such as integral Joad hold
checkwalves on hydraulic cylinders, mechanjcal locks,
etg),to prevent loss of support under load.

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

(e) Partially Extended Outrigger Beams,
Beam Position

(1) Adevice shall be provided that accuratgly locates
the outrigger beam horizontal position(s) to coihcide with
the position(s) specified on the load rating chart.

(2) Visible indication of the manufacturer’s specified
outrigger beam horizontal positions shall be piovided by
means such as stripes painted on the outriggdr beams.

outrigger
cylinder

Outrigger

5-1.9.4 Locomotive Crane Equipment

(a) Truck Wedges or Jacks. Locomotive crang cars shall
be provided with removable wedges or jacks foif transmit-
ting loads from the crane body directly to the wheels
without permitting the truck springs to function when
handling heavy loads. These wedges shall be removable,
or the jacks releasable, in a manner positive fpr transit.

(b) Truck Center Pins. Each truck center pin shall be

(= fixedortetestoping bumper
(2) a shock-absorbing bumper
(3) hydraulic boom elevation cylinder(s)
(b) Jibsshall be restrained from backward overturning.
(c) Aboom angle or radius indicator readable from the
operator’s station shall be provided.
(d) Aboom hoist disconnect, shutoff, or hydraulic relief
shall be provided to automatically stop the boom hoist
when the boom reaches a predetermined high angle.
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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 operator qualifica-
tions shall be in accordance with AWS D14.3/D14.3M
when welding is to be performed on load-sustaining
members. Where special steels or other materials are
used, the manufacturer shall provide welding procedures.


https://asmenormdoc.com/api2/?name=ASME B30.5 2018.pdf

ASME B30.5-2018

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 (e.g., gears, set screws,
projecting keys, chains, chain sprockets, and reciprocating

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

5-1.9.10.7 Drum Rotation Indicator. See para. 5-1.3.2
(@)(5).
5-1.9.11 Lubricating Points

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

or rotatingparts-thatrrisht-econstituteahazardunder - -
normal operating conditions shall be guarded. 5-1.9.12 Miscellaneous Equipment

(b) Gugrds 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 fri¢tion brakes and clutches shall be protected
against rafin and other liquids such as oil and lubricants.

5-1.9.9 Hydraulic and Pneumatic Line Protection

Expose
insofar as

d lines subject to damage shall be protected
it is practical.

5-1.9.10

The crgne and/or device manufacturer’s instructions
shall desfribe the purpose of the device. The crane
and/or dgvice manufacturer shall provide recommenda-
tions for dontinued operation or shutdown of the crane if
operational aids are inoperative or malfunctioning:
Without §uch recommendations and any prohibitions
from the manufacturer against further operation, the re-
quirements of para. 5-3.2.1.2(b) shall apply.

5-1.9.10.1 Two-Blocking Features

(a) Tel
anti-two-
feature f
extension

(b) Lat
two-blockK
tions for

5-1.9.10.25toad Indicators, Rated Capacity
Indicators,.and Rated Capacity Limiters. All cranes

w]th a masdum rated-load rnparify of 3 tons or more

Operational Aids

escopic boom cranes shall.be-equipped with an
block device or a two-bleek damage prevention
or all points of two-blocking (e.g., jibs,
).
ice boom cran€sshall be equipped with an anti-
device or a twosblock warning feature that func-
11 points’ of two-blocking.

(a) The fueltank filler pipe shall be located erjprofected
so as not to allow spill or overflow to runonte’the engine,
exhaust, or electrical equipment of the machine peing
fueled.

(b) Toolbox. A metal receptaclétshould be secured to
the crane for storing tools and{ubricating equipment.

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

(d) Means shall be provided for the operator to vifually
determine the levelness of the crane.

(e) Hydraulicrelief valves used to limit maximum|
sure developéd within the hydraulic system shalll have
pressure settings to permit operation under frated
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.

(g) Durable signs shall be installed at the operptor’s
station and on the outside of the crane, warning that elec-
trocution or serious bodily injury may occur, unless a
minimum clearance of 10 ft (3 m) is maintdined
between energized lines (up to 50 kV) and the ¢rane,
load line, rigging, and load, and that greater clearpnces
are required for higher voltages (refer to Table 5-
3.4.5.1-1).

pres-

SECTION 5-1.10: STRUCTURAL PERFORMANCE

(a) Prototype booms, jibs, gantries, masts, outriggers,
carrier frames, and upper frames of production models of
rope-supported lattice boom cranes shall meet the perfor-
mance requirements of SAE ]J987. On special designp (not
production models) or specific lift situations, calculations
that verify the equipment’s ability to meet the perfor-

shall have a load indicator, rated capacity indicator, or
rated capacity (load) limiter.

5-1.9.10.3 Boom Angle or Radius Indicator. See para.
5-1.9.1(c).

5-1.9.10.4 Boom Hoist Disconnect, Shutoff, or
Hydraulic Relief. See para. 5-1.9.1(d).

5-1.9.10.5 Boom Length Indicator. See para. 5-1.9.1
(e).
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mance requirements of SAE J987, done by the crane manu-
facturer or a qualified person, are acceptable.

(b) Prototype booms, jibs, masts, lattice extensions
(jibs), outriggers, carrier frames, and upper frames of
production models of telescopic cantilever boom
cranes shall meet the performance requirements of
SAE J1063. On special designs (not production models)
or specificlift situations, calculations that verify the equip-
ment’s ability to meet the performance requirements of
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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 Volume are
used for service other than lifting service, the manufac-
turer or (when not available from the manufacturer) a
qualified person shall establish the ratings, operating

professional translation industry standards, which
include, but are not limited to, the following:

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

(-b) grammatical accuracy

(-c) respectfulness of the source document
content without omitting or expanding the text

(-d) accurate translation of the terminology

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

limitdtions, maintenance, testing, and inspection require-
ment$ that apply during that use. The manufacturer or
qualified person shall consider, as minimum require-
ment$, the maintenance, testing, and inspection require-
ments in Chapter 5-2 and the conduct of operators
provigions in Section 5-3.1.

(b)| Documentation supporting the ratings, operating
limitdtions, maintenance, testing, and inspection require-
ment$ of (a) above shall be maintained.

SECTIION 5-1.12: TRANSLATIONS OF SAFETY-
RELATED INFORMATION AND
CONTROL DESIGNATIONS

(a)| Translation of Non-English Documentation Into
English
7) The wording of written non-English safety infor-
matign and manuals regarding use, inspection, and main-
tenanmce shall be translated into English by using

TTrgtr— SO tuier

(2) The finished translation shall be'¥d
compliance with (1)(-a) through (1)(-e) above
ified person having an understanding|of the
content of the subject matter.

(3) Pictograms used to identify controls shall be
described in the manuals&The pictogran]s should
comply with ISO 7000, IS0’ 7296, or other rgcognized
source, if previously defined. The text of the description
shall meet the criteria™of (1) and (2) above.

(b) Any non-English documentation providgd in addi-
tion to English,shall be translated and reviewed in accor-
dance with thé .requirements listed in (a) aboye.

rified for
by a qual-
technical
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Chapter 5-2
Inspection, Testing, and Maintenance

SECTION 5-2.1: INSPECTION — GENERAL

Inspect{ons shall be performed by a designated person.
Any deficiency identified shall be examined and a deter-
mination [made by a qualified person as to whether it
constitut¢s a hazard, and if so, what additional steps
need to bp taken to address the hazard.

5-2.1.1 Ipspection Classification

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

(b) Regular Inspection. The inspection procedure for
cranes in fegular service is divided into two general clas-
sification$ based on the intervals at which inspections
should bg performed. The intervals depend on the
nature of|the critical components of the crane and the
degree of their exposure to wear, deterioration, or
malfunctipn. The two general classifications are herein
designate(l as frequent and periodic, with respective inter;
vals betwpen inspections as defined below.

(1) Frequent Inspection. Daily to monthly intervals.

(2) Periodic Inspection. One- to 12-monthdntervals,
or as specifically recommended by the manufacturer or a
qualified person.

5-2.1.2 Krequent Inspection

Items syich as the following shallbeinspected for defects
at intervals as defined in pard. 5-2.1.1(b)(1) or as speci-
fically indjcated by the manufacturer, including observa-
tion duripg operation-fof~any deficiencies that might
appear bg¢tween regular inspections. Any deficiencies
shall be carefullyexamined and a determination made
as to whether they constitute a hazard.

(a) all pontrol mechanisms for maladjustment inter-
fering with proper operation: daily, when used.

(e) all hydraulic hoses, particularly those that tjlex in
normal operation of crane functions, should-he‘visually
inspected once every working day, when tised.

(f) hooks and latches for deformation, che
damage, cracks, and wear (refer to ASME B30.10)

(g) rope reeving for compliancé/with crane mafufac-
turer’s specifications.

(h) electrical apparatus_foer,'malfunctioning, signs of
excessive deterioration, dirt, and moisture accumulation.

(i) hydraulic system, for proper oil level: daily, when
used.

(j) tires for reeoinmended inflation pressure.

mical

5-2.1.3 Periodic Inspection

Completeinspections of the crane shall be performed at
intervals as generally defined in para. 5-2.1.1(b)(2),
depending on the crane’s activity, severity of sefvice,
and environment, or as specifically indicated bjelow.
These inspections shall include the requirements of
para. 5-2.1.2 and items such as the following. Any deﬂlicien-
cies shall be examined and a determination made|as to
whether they constitute a hazard.

(a) deformed, cracked, or corroded members
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,|bear-
ings, shafts, gears, rollers, and locking devices

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

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

(g) lack of performance and compliance with safgty re-
quirements of gasoline, diesel, electric, or other power
plants

(h) excessive wear of chain drive sprockets and ¢

n the

parts,

aids

XCces-

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

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

(d) operational aids for malfunction: daily, when used.
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sive chain stretch
(i) cracked crane hooks
(j) malfunctioning travel steering, braking, and locking
devices
(k) excessively worn or damaged tires
(1) 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.

(18)
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(3) leakage atthreaded or clamped joints that cannot
be eliminated by normal tightening or recommended
procedures.

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

(m) hydraulic and pneumatic pumps and motors

(1) loose bolts or fasteners

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.

(b) Acranelogspecificto the individual crane should be
kept available in each crane. The crane log should contain,
at a minimum, dated records of deficiencies or irregula-
rities as determined by inspections and operation.

2) laalec ot 1ointe hatwann cactionc
JTeaKkSatoH S BetWweeRH—S5eetdohs

3) shaft seal leaks
4) unusual noises or vibration
5) loss of operating speed
6) excessive heating of the fluid
7) loss of pressure
hydraulic and pneumatic valves
7) cracks in valve housing
?) 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
setting
6) relief valve pressures as specified by the
manufacturer

(o)| hydraulic and pneumatic cylinders
7) drifting caused by fluid leaking across the piston
?) 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 hydraulic filter
elemgnt, which may indicate hose, O-ring, of other rubber
comppnent deterioration. Metal chips, or pieces on the
filter may denote failure in pumps, motors, or cylinders.
Further checking will be necessary.to.determine the origin
of th¢ problem before corrective‘action can be taken.

(m

(18) 5-2.1.4 Cranes Not in Regular Use

(a)] A crane that hasbeen idle for a period of 1 month or
more] but less than-6:months, shall be given an inspection
conforming with thetequirements of paras. 5-2.1.2 and 5-

5-2.1.6 Operational Aids

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

(b) Operational aids shall be inspected and tested in
accordance with the device/crane manufacturel’s recom-
mended proceduresaspart of the periodic inspection of
para. 5-2.1.3.

(c) When operational aids are inoperative or malfunc-
tioning, the/crane and/or device manufacturet’s recom-
mendatien’s for continued operation or shytdown of
the crane shall be followed until the prohlems are
corrected [refer to para. 5-3.2.1.2(b)(1)]. Without such
re¢commendations and any prohibitions from the manu-
facturer against further operation, the requirgments 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 tes
manufacturer to the extent necessary to ensu
ance with the operational requirements of th
Testing shall include, but is not limited to, the

(1) load lifting and lowering mechanismg
(2) boom lifting and lowering mechanisns
(3) boom extension and retraction mechanism
(4) swinging mechanism
(5) travel mechanism
(6) operational aids

ed by the
‘e compli-
s Section.
following:

2.4.2(ja) before/being placed in service. (b) Where the complete production crane is not
(b)| A crane-that has been idle for a period of over 6 supplied by one manufacturer, such testq shall be

months.shall be given a complete inspection conforming conducted at final assembly.

with the requirements of paras. 5-2.1.2, 5-2.1.3, and 5- fe—Operationaeranetestresabsshatd be made

2.4.2 before being placed in service. available.

(c) Standby cranes shall be inspected at least semian-
nually 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

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

(18)

(18)
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(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
excluded from this requirement. However, a functional
test of the crane under a normal operating load should
be made

(b) “Warning” or “Out of Order” signs shall be placed on
the crane controls. For locomotive cranes, blue flag protec-
tion 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 have
been reinstalled, trapped air is removed from the
hydraulic system, deactivated devices or systems are
restored to operating condition, and maintenance equip-

antic ramavad
ISFemoeveas

prior—to—puttingthe-erane backinserviee:
(2) Written reports that show test procedures and
confirm the adequacy of repairs or alterations shall be
furnished|by a designated person.
(c) Where rerating is necessary
(1) no crane shall be rerated in excess of the original
load ratings unless such rating changes are approved by
the crane[manufacturer or a qualified person
(2) any crane being rerated in excess of the original
load ratings shall be tested under the direction of the crane
manufactiirer or a qualified person to confirm compliance
with the rlequirements of para. 5-1.1.1(d) and Section 5-
1.10

SECTION 5-2.3: MAINTENANCE

5-2.3.1 Preventive Maintenance

(a) A preventive maintenance program shall be estab-
lished anf should be based on the recommendations
outlined in the crane manufacturer’s manual. If a qualified
person determines it is appropriate, the program should
alsoinclude thatindividual’s additional recommendations
based on 4 review of the crane application and operations.
Dated recprds should be placed on file.

(b) It i{s recommended that replacement parts be
obtained from the original equipment manufacturer.

5-2.3.2 Maintenance Procedure

(a) Befpre adjustments and-repairs are started on a
crane, thle following precautions shall be taken, as

applicablg:
(1) Hlace the crane where it will cause the least inter-
ference wiith other-équipment or operations in the area.
(2) Setall controls in the off position and ensure that

all operaging’features are secured from inadvertent
motion by brakes, pawls, or other means.

m.
THEeT

5-2.3.3 Adjustments and Repairs

(a) Any hazardous conditions disclosed.by the irfspec-
tion requirements of Section 5-2.1 shall be corrected
before operation of the crane is resimed. Adjustinents
and repairs shall be done only by désignated perspnnel.

(b) Adjustments shall be made within the manufac-
turer’s specified tolerancés, to maintain correct|func-
tioning of components. The following are examples:

(1) functional operating mechanisms

(2) operational aids

(3) pneumatig, electronic, hydraulic, and mech
control system$

(4) power plants

(5)..braking systems

(c)cRepairs or replacements shall be provid

needéd for operation. The following are examples

(1) critical parts of functional operating mechapisms
that are cracked, broken, corroded, bent, or excespively
worn.

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

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

(d) Repairs shall be made according to the manufac-
turer’s instructions if instructions are available. &sent
instructions from the manufacturer, repairs shall be
made according to the directions of a qualified pefson.

(e) Repairs shall return the crane to a conditjon of
structural, mechanical, and functional integrity to
permit operation of the crane in accordance with the
manufacturer’s published performance specificatidns.

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

hnical

ed as

t are

b o

(3) Render the starting means inoperative.

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

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

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

(7) Relieve hydraulic oil pressure from all hydraulic
circuits before loosening or removing hydraulic
components.
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5-2.3.4 Lubrication

(a) All moving parts of the crane for which lubrication
is specified should be regularly lubricated. Lubricating
systems should be checked for proper delivery of lubri-
cant. Care should be taken to follow the manufacturer’s
recommendations as to the points and frequency of lubri-
cation, maintenance of lubricant levels, and types of lubri-
cant to be used.
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Figure 5-2.4.2-1 Core Failure in 19 x 7 Rotation-Resistant Rope

Reduction of rope diameter

GENERAL NOTE: Notice the lengthening of lay and reduction of diameter.

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

equipped for automatic or remote lubrication.

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

5-2.4

(a)] Due 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 acdordance with para. 5-2.4.2 and timely replacement
in acdordance with para. 5-2.4.3 are essential. The infor-
matidn listed in para. 5-1.1.4(b) should be reviewed prior
to pefiodic inspection to determine if the ropes currently.
installed on the crane correspond to the records.

(b)] All inspections shall be performed by a designated
person. Any deficiencies identified shall be exaniined and
a detgrmination made by a qualified person(as,to whether
they ¢onstitute a hazard, and if so what additional steps
need [to be taken to address the hazard.

.1 General

5-2.4
(a)

.2 Inspection

Frequent Inspection

7) All running ropés in service should be visually
inspected once each.working day. A visual inspection
shall gonsist of observation of all rope that can reasonably
be expected to be'inuse during the day’s operations. These
visua] observations should be concerned with discovering
gross|damage that may be an immediate hazard, including
the fqllowing:

(£a) distortion of the rope such as Kinking

(-e) internal wear or broken wires foripppes oper-
ating on synthetic sheaves. Common indi¢ators pfinternal
deterioration include localized sreduction in rope
diameter, corrosion between the strands, localized length-
ening of rope lay, wire displacement, or wire glistortion.

(-f) core failure in rotdtion-resistant fopes (see
Figure 5-2.4.2-1). When sucly damage is discoyered, the
rope shall either be removed from service orf given an
inspection as detailed.inf (b) below.

(2) Care shallkbe taken when inspecting dections of
rapid deterioration such as flange points, ¢rossover
points, and«epetitive pickup points on drumg.

(3) Gare’shall be taken when inspecting cetftain ropes
such as\the following:

(-a) rotation-resistant ropes, becausg of their
higher susceptibility to damage and increased deteriora-
tion when working on equipment with limited design
parameters. The internal deterioration of rotafion-resis-
tant ropes may not be readily observable.

(-b) boom hoistropes, because of the difficulties of
inspection and the important nature of these fropes.

(b) Periodic Inspection

(1) The inspection frequency shall be detefmined by
a qualified person and shall be based on such [factors as
expected rope life as determined by experierjce on the
particular installation or similar installationg, severity
of environment, percentage of capacity lifts, frequency
rates of operation, and exposure to shofk loads.
Inspections need not be at equal calendar|intervals
and should be more frequent as the rope approaches
the end ofits useful life. This inspection shall be performed
at least annually.

(2) Periodic inspections shall cover the 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 appre¢iable loss

crushing, unstranding, birdcaging, main strand displace-
ment, or core protrusion. Loss of rope diameter in a short
rope length or unevenness of outer strands should provide
evidence that the rope or ropes must be replaced.

(-b) general corrosion.

(-c) broken or cut strands.

(-d) number, distribution, and type of visible
broken wires [see paras. 5-2.4.3(b)(1), 5-2.4.3(b)(2),
and 5-2.4.3(b)(7) for further guidancel].
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of original strength, such as the conditions described
below, shall be noted and a determination made as to
whether further use of the rope would constitute a hazard.

(-a) points listed in (a) above

(-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
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(-d) severely corroded, cracked, bent, worn, or

improperly applied end connections
(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

(a) No precise rules can be given for determination of
the exact fime for rope replacement since many variable
factors arg involved. Once a rope reaches any one of the
specified removal criteria, it may be allowed to operate to
the end offthe work shift, based on the judgment of a qual-
ified perspn. The rope shall be replaced after that work
shift, at the end of the day, or at the latest time prior to the
equipmenit being used by the next work shift.

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

(1) Broken Wires

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

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

(2) dne outer wire broken at the point of contact with
the core of the rope that has worked its way out of the xope
structure pnd protrudes or loops out from the rope'struc-
ture. Additional inspection of this section is required.

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

(4) Kinking, crushing, birdcaging; or any other
damage resulting in distortion of the rope structure.

(5) apparent damage from any heat source,
including, but not limited<to, welding, power line
strikes, oy lightning.

(6) reduction from-nominal diameter of more than
5%.

(7) instandingropes, three or more broken wires in
one rope |ay anywhere in the wire rope or two or more
broken wjresat end connections.

(8) sexere corrosion as evidenced by pitting

(e) Replacement ropes shall meet the diameter and
specifications shown on the load rating chart and shall
meet or exceed the minimum breaking force shown,
unless deviations are approved by the crane manufac-
turer, rope manufacturer, or a qualified person.

(f) Ifload hoist ropes installed on a crane deviate from
the crane manufacturer’s recommendations shown on the
load rating chart, the following shall apply:

(1) Theload ratings and allowable line pull shown on

(2) 1f changes to the reeving specifications and/or a
reduction in load ratings is necessary, these changeg shall
be approved by the crane manufacturer or,a qudlified
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 on a
crane, the requirements of pata. 5-1.1.4(b) shall be
followed. The date of installation shall be noted.

(h) Ropes Notin RegularUse. All rope that has bedn idle
for a period of a morith‘or more due to shutdoyn or
storage of a crane on which it is installed shall be
given an inspectiofl in accordance with para. 5-2.4.2(b)
before it is placed in service. This inspection shhll be
for all types of 'deterioration and shall be perfornjed in
accordanee-with para. 5-2.4.1(b).

(i) Irspection Records

(1) Frequent Inspection. No records required|

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

(j) A long-range inspection program should be ¢stab-
lished and should include records on the examinatjon of
ropes removed from service so that a relationship dan be
established between visual observation and actual ¢ondi-
tion of the internal structure.

5-2.4.4 Rope Maintenance

(a) Rope should be stored to prevent damage or
deterioration.
(b) Unreeling or uncoiling of rope shall be done gs rec-
ommended by the rope manufacturer and with care to
avoid kinking or inducing a twist.
(c) Priorto cutting a wire rope, seizings shall be placed

(9) deviation shall be allowed from the removal
criteria listed in (1) through (8) above 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.
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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 seiz-
ings 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
shoul,

rope thatarelocated over sheaves or are 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 at the worn end,

bhaconcultad:-lubricant anplind chall ha of+tha £yna
Be-CoRSHrtea U caRtapprieaStarBe-61+tRetype

that does not hinder visual inspection. Those sections of

and thyce chifbing tha yaaap o iffarant araac n"the rope
SR e tHH S-St gte-wearto-ahrereRtareas—+o pe.
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Chapter 5-3
Operation

SECTION 5-3.1: QUALIFICATIONS AND
RESPONSIBILITIES

5-3.1.1 Qperators

(a) Crdnes shall be operated only by the following
personnell:

(1) those who have metthe requirements of paras. 5-
3.1.2(a) through 5-3.1.2(c) and 5-3.1.2(f).

(2) those who have met the requirements of para. 5-
3.1.2(d) apd who are training for the type of crane being
operated.| While operating the crane, trainees shall be
under thp supervision of a designated person. The
number ¢f trainees permitted to be supervised by a
single designated person, the physical location of the
designated person while supervising, and the type of
commun]jcation 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 perfons shall be limited to those crane functions
necessary to perform maintenance on the crane\or to
verify the performance of the crane after maintenance
has been performed.

(4) ipspectors who have completed-all operator
trainee qtialification requirements. Operation by these
persons shall be limited to those ¢rane functions neces-
sary to agcomplish the inspection)

(b) Only the personnel spécified in (a) above, oilers,
supervisdrs, and those specific persons authorized by
supervisoprs shall enter-a‘crane cab. Persons shall only
enter the|cab when their duties require them to do so,
and then |only with the knowledge of the operator or
other apppinted:persons.

5-3.1.2 i i

Operators shall be required to successfully meet the
qualifications for the specific type of crane (see Figures
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 clin-
ical or medical judgments and tests may be required.
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(1) visionofatleast20/30 Snellenin one eyéarjd 20/
50 in the other, with or without corrective lenses

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

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

(4) sufficient strength, endurance, agility, cool
tion, and speed of reaction to meet the operation den

(5) normal depth percéption, field of vision, re
time, manual dexteritycooérdination, and no tenden
dizziness or similar undesirable characteristics.

(6) anegatjvedresult for a substance abuse tesft. The
level of testingWillbe determined by the standard prpactice
for the industry'where the crane is employed and thjs test
shall be éonfirmed by a recognized laboratory seryice.

(7mo evidence of having physical defedts or
emotional instability that could render a hazard fo the
operator or others, or that in the opinion of the examiner
c¢ould interfere with the operator’s performance. If
evidence of this nature is found, it may be suffjcient
cause for disqualification.

(8) no evidence of being subject to seizures or loss of
physical control; such evidence shall be sufficient rpason
for disqualification. Specialized medical tests mpy be
required to determine these conditions.

(b) Operator requirements shall include, but rot be
limited to, the following:

(1) evidence of successfully passing a physical
ination as defined in (a) above.

(2) satisfactory completion of a written examination
covering operational characteristics, controls, and gmer-
gency control skills, such as response to fire, powdr line
contact, loss of stability, or control malfunction, as well as
characteristic and performance questions appropripte to
the crane type for which qualification is being souyght.

(3) demonstrated ability to read, write, compreghend,
and use arithmetic and a foad rating chart, in the language
of the crane manufacturer’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.

posi-
ands,
dina-
ands.

ction
iesto

pXam-
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(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 include profi-
ciency 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

(e) Trainee qualification, operator qualification, and
operator requalification shall be performed by a desig-
nated person who, by experience and training, fulfills
the requirements of a qualified person.

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

5-3.1.3 Responsibilities

aallranmantc
g e etss

local
(c)| Operators who have successfully qualified for a spe-
cific grane type shall be required to be requalified if super-
vision} deems it necessary. Requalification shall include,
but npt be limited to, the following:
1) evidence of successfully passing a current
physifal examination as defined in (a) above
) satisfactory completion of a written examination
coverjing operational characteristics, controls, and emer-
gencyf control skills, such as response to fire, power line
contalt, loss of stability, or control malfunction, as well as
characteristic and performance stability questions appro-
priate to the crane type for which requalification is being
sought
3) demonstrated ability to read, write, comprehend,
and upe arithmetic and a load rating chart, in the language
of thg crane manufacturer’s operation and maintenance
instryction materials
4) satisfactory completion of a combination written
and vierbal test on load rating chart usage that covers\a
selectlion 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
demgnstrating proficiency in handling the specific
crang type for which requalification-is being sought,
includling both prestart and poststart inspections, maneu-
vering skills, shutdown, and securing procedures
6) demonstrated understanding of the applicable
ns of the B30 Standard and federal, state, and
local pafety requirements
(d)| Trainee qualification requirements shall include,
but npt be limited, to, the following:
1) evidence of successfully passing a current
physifal examination as defined in (a) above
) satisfactory completion of a written examination
coverfingsafety, operational characteristics and limita-

secti

While the organizational structure of various projects
may differ, the following roles are described here for
purposes of delineating responsibilities:All regsponsibil-
ities listed below shall be assigned in.thé worlsite orga-
nization. (A single individual may perform one ¢r more of
these roles.)

(a) Crane Owner. The crame owner has [custodial
control of a crane by virtué.of lease or ownership.

(b) Crane User. The.Crane user arranges the crane’s
presence on a workSjté"and controls its use there.

(c) Site Supervisor. The site supervisor exercilses super-
visory controlover the worksite on which a crape is being
used and over) the work that is being performed on that
site.

(d) _Lift Director. The lift director directly oversees the
work'being performed by a crane and the gssociated
Figging crew.

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

(f) Rigger. Therigger selects, configures, and assembles
the rigging equipment for attachment, suppoift, control,
and detachment of the load during lifting actiyities.

" directly

5-3.1.3.1 Responsibilities of the Crane Owner and
Crane User. In some situations the owner angl the user
may be the same entity and is therefore acfountable
for all of the following responsibilities. In other cases,
the user may lease or rent a crane from the owner
without supervisory, operational, maintehance, or
support personnel or services from the owner. In these
situations, 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 ownelif’s respon-
sibilities shall include the following:
(a) providing a crane that meets the requirements of
Chapters 5-1 and 5-2 as well as specific job reqnirements
defined by the user
(b) providing a crane and all necessary components,

tions, and controls of the crane type for which qualification
is being sought

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

(4) satisfactory completion of a combination written
and verbal test on load rating chart usage covering various
crane configurations
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specified by the manufacturer, that meets the user’s
requested configuration and capacity

(c) providing all applicable load rating chart(s) and
diagrams

(d) providing additional technical information
pertaining to the crane, necessary for crane operation,
when requested by the crane user
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(e) providing field assembly, disassembly, operation,
maintenance information, and warning decals and
placards installed as prescribed by the crane
manufacturer

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

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

and dicaccarmhlyg

(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.

5-3.1.3.2.1 Site Supervisor. The site supervisor’s

oo arSaSSehHoT

assembly,
(h) desfignating personnel in accordance with Section
5-0.3 for Inspections as required in Section 5-2.1
(i) maiptaining 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 responsibil-
ities shall|include the following:

(a) conpplying with the requirements of this Volume,
manufacturer’s requirements, and those regulations
applicablg at the worksite.

(b) usipg supervisors for crane activities that meet the
requireménts for a qualified person as defined in para. 5-
0.2.2.

(c) ensprringthatthe craneisin proper operating condi-
tion 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. 512.1.5

(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 o perform the proposed lifting operations-in
the plannfed configuration. Load rating charts-may be
temporarfly removed from the crane for lift ‘planning
or other purposes, provided the charts are.replaced in
the manufacturer’s designated location before operating
the crane

(e) using crane operators that nieet the requirements
of paras. 51'3.1.1 and 5-3.1.2(f) and are qualified to perform
the tasks fhat will be requiredwith the crane that they are
assigned fo operate.

(f) ensiiring the assigned operator(s) have been noti-
fied of adjustments_or-repairs that have not yet been
completed, prior to’commencing crane operations.

(g) desjignating personnel in accordance with Section
5-0.3 for the purpose of maintenance, repair, transport,
assembly ldisassembly_and supervising lifting activities

TESPOTSTOTTEr eSSt erat E—re-—To1rovvt

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

(b) determining ifadditional regulationsare appl
to crane operations.

(c) ensuringthata qualified personis.designated
lift director.

(d) ensuring that crane opérations are coordihated
with other jobsite activitiessthat will be affected |y or
will affect lift operations.

(e) ensuring that the area for the crane is adeqfiately
prepared. The preparation includes, but is not limited to,
the following:

(1) acces$s roads for the crane and assodiated
equipment
(2) Sufficient room to assemble and disassemblle the
crane
(3) an operating area that is suitable for the [crane
with respect to levelness, surface conditions, support
capability, proximity to power lines, excavations,
slopes, underground utilities, subsurface construktion,
and obstructions to crane operation
(4) traffic control as necessary to restrict unaythor-
ized access to the crane’s working area

(f) ensuring that work involving the assembly and
disassembly of a crane is supervised by a qualified pg¢rson.

(g) ensuring that crane operators meet the require-
ments of para. 5-3.1.2.

(h) ensuring that conditions that may adversely [affect
crane operations are addressed. Such conditions influde,
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

cable

hs the

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

(i) ensuring that all personnel involved in lifting activ-
ities, maintenance, repair, transport, assembly, disas-
sembly, and inspection are aware of their
responsibilities, assigned duties, and the associated
hazards.

(j) ensuring that the inspection, testing, and mainte-
nance programs specified by the crane owner are
followed.
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(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 Volume,
the crane manufacturer, or a qualified person are
employed. Such operations include, but are not limited
to, the following:

(1) multiple crane lifts
(2) lifting personnel

(18)
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(3) pick and carry operations
(4) multiple load line use
(k) ensuring that work performed by a rigger(s) is
supervised by a qualified person.
(1) ensuring that crane maintenance is performed by
personnel that meet the competence requirements in
Section 5-0.3.

5-3.1.3.2.2 Lift Director. The lift director’s responsi-
bilities shall include the following:

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, the operator shall stop the crane’s func-
tions in a controlled manner. Lift operations shall resume
only after safety concerns have been addressed or the
by the lift

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

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

(c)| ensuring that the preparation of the area needed to
supp¢rt crane operations has been completed before
crane| operations commence.

(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 opera-
tions lunderstand their responsibilities, assigned duties,
and the associated hazards.

(f) |addressing safety concerns raised by the operator or
other|personnel and being responsible if the lift director
decides to overrule those concerns and directs crane
operdtions to continue. (In all cases, the manufacturer’s
criterfia for safe operation and the requirements of this
Volurme shall be adhered to.)

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

(h)] ensuring that signalperson(s) appointed meétthe
requifements of Section 5-3.3.

(i) |allowing crane operation near electric'pewer lines
only when the requirements of para. 5-3.4.5'and any addi-
tiona)] requirements determined by the site supervisor
have peen met.

(j) lensuring that precautions are implemented when
hazands associated with special-lifting operations are
presgnt. Such operations inc¢lude, but are not limited
to, the following:

7) multiple cranglifts

) lifting persefinel

3) pick and\catry operations

4) mobile cranes operating on barges

5) multiple load line use

(k)| ensuring that the applicable requirements of ASME

B30.23 are met when lifting personnel

CoTtraat oo cra e o0 p e ratrO S5t reett

director.

5-3.1.3.3.1 Crane Operator. The operator’s
bilities shall include the following:

(a) reviewing the requirementsfor the crange with the
lift director before operations:

(b) knowing what types of site conditigns could
adversely affect the operation of the crane and ¢onsulting
with the lift director concerning the possible presence of
those conditions.

(c) understanding and applying the infprmation
contained in the crane manufacturer’s operatirlg manual.

(d) understanding the crane’s functions and ljmitations
as well as¥its particular operating characteristics.

(e) .using the crane’s load rating chart(s) and diagrams
and,applying all notes and warnings related to [the charts
toconfirm the correct crane configuration to sult the load,
site, and lift conditions. Load rating chart(g) may be
temporarily removed from the crane for liff planning
or other purposes, provided the charts are r¢placed in
the manufacturer’s designated location before|operating
the crane.

(f) refusing to operate the crane when any portion of
the load or crane would enter the prohibited zone of ener-
gized power lines except as defined in para. 3-3.4.5.4.

(g) performing a daily inspection as specifiefl in paras.
5-2.1.2(a), 5-2.1.2(c) through 5-2.1.2(f), 5-2.1.2(i), and 5-
2.4.2(a)(1).

(h) promptly reporting the need for any adjugtments or
repairs to a designated person.

(i) following applicable lock out/tag out prpcedures.

(j) notoperating the crane when physically or mentally
unfit.

(k) ensuring that all controls are in the off pr neutral
position and thatall personnel are in the clear bgfore ener-
gizing the crane or starting the engine.

{l) nat engaging in any practice that will

responsi-

divert the

(1) informing the crane operator of the weight of loads
to be lifted, as well as the lifting, moving, and placing loca-
tions for these loads.

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

(n) ensuring thata crane’s load rigging is performed by
a rigger(s) that meets the competence requirements in
Section 5-0.3.
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crane operator’s attention while actually operating the
crane controls.

(m) testingthe crane function controls that will be used
and operating the crane only if those function controls
respond properly.

(n) operatingthe crane’s functions, under normal oper-
ating conditions, in a smooth and controlled manner.

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

(q) wearing the seat belt during transit or travel if the
crane is so equipped.

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

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

(t) calculating or determining the net capacity for all

Tt

(b) selecting the proper rigging equipment, inspecting
it, and complying with the applicable operating practices
according to the criteria of the applicable ASME B30
Volume (i.e.,, B30.9, B30.10, B30.20, B30.23, or B30.26).

(c) ensuring the rated load of the rigging equipment as
selected and configured is sufficient for the load to be
handled, based on the number oflegs, hitch configuration,
and effects of angles.

(d) properly attaching the rigging equipment to the

tions—that-will be-used—and-verifing—using
the load rating chart(s), that the crane has sufficient
net capac]ty for the proposed lift.

(u) conlsidering all factors known that might affect the
crane capacity and informing the lift director of the need to
make appjropriate adjustments.

(v) kndwing the standard and special signals as speci-
fied in Segtion 5-3.3 and responding to such signals from
the person who is directing the lift or an appointed signal-
person. (When a signalperson is not required as part of the
lift operation, the operator is then responsible for the
movemerlt of the crane. However, the operator shall
obey a stop signal at all times, no matter who gives it.)

(w) ungdlerstanding basic load rigging procedures. For
responsibjlity of rigging the load and ensuring that the
load is rigged properly, see paras. 5-3.1.3.2.2(n) and 5-
3.1.34.

(x) if ppwer fails during operations

(1) sptting all brakes and locking devices

(2) movingall clutches or other power controls to the
off or neytral position

(3) lpnding any load suspended below the hook
under brgke control if practical

(v) befpre leaving the crane unattended

(1) lpnding any load suspended below the hook,
unless the¢ requirements of para. 5-3.2.1.4(d) are met.

(2) disengaging the master clutch.

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

(4) putting controls in the.off or neutral position.

(5) stopping the enginé:An exception to this may
exist when crane operatioh is frequently interrupted
during a phift and thé operator must leave the crane.
Under these circumstances, the engine may remain

configur

running and (1)\through (4) above shall apply. The
operator|shdllbe situated where any entry to the
crane can|be’ebserved.

book—<chackla o athar laoad handling davien
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(e) ensuring that rigging equipment is adegqyately
protected from abrasion, cutting, or other damage
during load-handling activities.

(f) rigging the load in a manner to enstre balande and
stability during the load-handling activity.

(g) knowing and understandingthe applicable s
for equipment in use.

(h) installing and using a‘tag line(s) when addifional
load control is required.

gnals

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 purpoges as
provided in Section 5-2.2.

(b) The load to be lifted shall be within the rat¢d ca-
pacity 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 firee of
its supporting surface while lifting within the limits jof the
specified load rating chart, refer to the instrudtions
provided by the manufacturer for continued operption.
If aliftoff condition is not addressed by the manufactpirer’s
instructions, stop operation and consult the manufa¢turer
or a qualified person for guidance.

(d) When loads that are not accurately known arg to be
lifted, the designated person responsible for superyising
the lifting operations shall ascertain that the weightof the
load does not exceed the crane ratings at the maxjmum
radius at which the load is to be handled.

(e) When rotation-resistant ropes are used for load
hoisting with an operating design factor less than 5,
but in no case less than 3.5, the following special provi-

(6) considering the recommendations of the manu-
facturer for securing the crane, when a local weather
storm warning exists.

5-3.1.3.4 Responsibilities of the Rigger. Riggers
assigned to a load-handling activity shall, at a
minimum, be responsible for the following:

(a) ensuring the weight of the load and its approximate
center of gravity have been obtained.

34

stons shall apply:
(1) For each such lifting assignment

(-a) an appointed person shall direct each lift

(-b) aqualified person shall ascertain thatthe rope
is in satisfactory condition [paras. 5-2.4.2(a)(1)(-a)
through 5-2.4.2(a)(1)(-e)] both before and after lifting;
more than one broken wire in any one lay shall be suffi-
cient reason to consider not using the rope for such lifts

(-c) operations shall be conducted in such a
manner and at such speeds as to minimize dynamic effects
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(2) Eachliftunder these provisions shall be recorded
in the crane inspection record and such prior uses shall be
considered before permitting another such lift.

(3) These provisions are not intended to permit duty
cycle or repetitive lifts to be made with operating design
factors less than 5.

5-3.2.1.2 Operational Aids

(a) In all cases, verified weights, measured radii, and
manuffacturer s [oad rating cnart capa €S and Instruc-
tions [shall take precedence over operational aids when
handling a load. If it is necessary to temporarily override
an operational aid to handle a rated capacity load within
the lifnits established by the manufacturer’s load capacity
chartjand instructions, the user shall comply with paras. 5-
3.2.1.J1(a) through 5-3.2.1.1(d).

(b)| When operational aids are inoperative or malfunc-
tionirlg, the crane and/or device manufacturer’s recom-
mendations for continued operation or shutdown of
the crane shall be followed until the problems are
correfted. Without such recommendations and any prohi-
bitiorfs from the manufacturer against further operation,
the fdllowing requirements shall apply:

7) Recalibration or repair of the operational aid
shall pe accomplished as soon as is reasonably possible,
as defermined by a qualified person.

?) When a load indicator, rated capacity indicator,
or rated capacity limiter is inoperative or malfunctioning,
the designated person responsible for supervising the
lifting operations shall establish procedures for deter-
mininlg load weights and for conducting the lifts\in accor-
dancg with paras. 5-3.2.1.1(a) through 5-3.2.1:1(d).

3) When a boom angle or radius indicator is inop-
eratiye or malfunctioning, radii or boem angle shall be
determined by measurement.

4) When an anti-two-block-device, two-block
damgge prevention devices~or-two-block warning
devicp is inoperative or malfunctioning, the designated
person responsible for supervising the lifting operations
shall ¢stablish procedures; such as assigning an additional
signalperson, to furnish equivalent protection. This does
not apply when lifting personnel. Personnel shall not be
lifted when &we-block devices are not functioning
propdrly.

5) When a boom length indicator is inoperative or
malfynctioning, the designated person responsible for

(b) The load shall be attached to the hook by means of
slings or other devices of sufficient capacity.

5-3.2.1.4 Holding the Load

(a) The operator shall not leave the controls while the
load is suspended, except as permitted in (d) below.

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

(c) Iftheload hoist mechanism is not equipped with an
AUTomatic brake and the foad must remain susfended for
any considerable length of time, the operator shgll hold the
drum from rotating in the lowering direction bylactivating
the device specified in para. 5-1.3.2(a)(4)/The Hoom hoist
brakes shall be set and the device specified in pgra. 5-1.3.1
(c) shall be engaged.

(d) As an exception to (a) above, under thoge circum-
stances requiring a load to;.béheld suspended fgr a period
of time exceeding normallifting operations, th¢ 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, swinggand outrigger functions, and providle notices,
barricades, or whatever other precautions may be
necessary.

523.2.1.5 Moving the Load

(a) The person directing the lift shall see that
(1) the crane is level and, where necessaryy, blocked
(2) theload is well secured and balanced ih the sling
or lifting device before it is lifted more than a few inches
(3) the lift and swing path is clear of obgtructions
(4) all persons are clear of the swing radius of the
crane counterweight
(b) Before starting to lift, the following donditions
should be noted:
(1) The hoist rope shall not be kinked.
(2) Multiple-part lines shall not be twist¢d around
each other.
(3) The hook shall be brought over the loagd in such a
manner as to minimize swinging.
(4) Ifthereisaslack rope condition, it shall be deter-
mined that the rope is seated on the drum gnd in the
sheaves as the slack is removed.
(5) The effect of ambient wind on the load and on

crane stability.
(r) nnring liﬁ'ing operations, care shall be faken that

supervising the lifting operations shall establish proce-
dures for conducting the lifts in accordance with paras.
5-3.2.1.1(a) through 5-3.2.1.1(d).

(6) When alevel indicator is inoperative or malfunc-
tioning, other means shall be used to level the crane within
the level requirements specified by the manufacturer.

5-3.2.1.3 Attaching the Load

(a) The hoist rope shall not be wrapped around the
load.

(1) thereisnosuddenacceleration or deceleration 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 to freely
suspended loads. Cranes shall not be used for dragging
loads sideways.
(e) The operator should avoid carrying loads over
people.
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Figure 5-3.2.1.5-1 Examples of Typical Unequal Outrigger Extension Positions
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These examples are not recommendations of load rating charts to be used forany specific outrigger configuration. These examples are dnly for

clarification| of para. 5-3.2.1.5(j)(3).
NOTE:

(1) If any ouftrigger on a side opposite the lifting area is not fully extended, the manufacturer’s load rating chart being used shall be approgriately

reduced and consideration shall be given to possible backward stability limitations.

(f) On Wheel-mounted cranes, no loads shall be'lifted
over the ffront area, except as specified by the crane
manufactyrer.

(g9) Th¢ operator shall test the brakes each time a load
approaching the rated load is handled-by lifting it a few
inches angl applying the brakes;

(h) Anytime outriggers aredsed, the outriggers shall be
extended| or deployed per. the crane manufacturer’s
instructions and, if specified, set to remove the
machine yeight from,the wheels, except for locomotive
cranes. [For locomotive cranes, refer to (1) below.]

(i) When outrigger floats are used, they shall be
attached to the outriggers. Blocking under outrigger
floats, when required, shall meet the following

(j) When partially extended outriggers are usefl, the
following requirements, when applicable, shall be [met:
(1) Crane operation with partially extended ojutrig-
gers shall only be undertaken if approved by the [crane
manufacturer.
(2) Outriggers shall be set at equal position§ that
correspond to theload rating charts supplied by the thanu-
facturer for those positions. Only the load rating chirt(s)
corresponding to the outrigger positions shall be usgd for
operation.
(3) When situations arise where outriggers myist be
set at unequal positions that correspond to the load rating
charts supplied by the manufacturer (see Figure 5-32.1.5-
1), the load rating charts corresponding with the indivi-

requirements:

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

(2) such thickness, width, and length as to complete-
ly support the float, transmit the load to the supporting
surface, and prevent shifting, toppling, or excessive settle-
ment under load

(3) use of blocking only under the outer bearing
surface of the extended outrigger beam

dual quadrants of operation shall be used. The manufac-
turer 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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(-b) A means shall be provided to limit crane
movement or to warn the operator of proximity to prohib-
ited operational ranges or areas.

(4) When situations arise that will not permit outrig-
gers to be set at positions that correspond to the locations
established by the manufacturer’s load rating chart(s), the
crane manufacturer shall be consulted to determine if any
capacity reductions, special operating procedures, or
limitations are required. If required information is not

(r) When a crane is to be operated with the boom at a
fixed angle, the boom-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 is being used, the operator
shall be within convenient reach of the power unit control
lever.
the bare

avail ablefrem—themanufacturer—a—agualified—person [+) Darcanna ]l chall mot ha marpaittad +0 i d
rble—fromthe-manufacturer—a—qualifiedperson {t}Personnel-shall-net-be-permitied—to—rid
shall pe consulted. hook or a load of material suspended front-the hook.
(k)| Neither the load nor the boom shall be lowered

beloy the point where less than two full wraps of
rope femain on their respective drums.

(1) [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 instruc-
tions|shall be followed.

(m] When two or more cranes are used to lift one load,
one designated person shall be responsible for the opera-
tion. That person shall analyze the operation and instruct
all personnel involved in the proper positioning, rigging of
the lopd, and the movements to be made. Decisions such as
the n¢cessity to reduce crane ratings, load position, boom
location, ground support, and speed of movement shall be
in ac¢ordance with this analysis.

(n)[ While in transit, the following additional precau-
tions|shall be exercised:

7) Theboom should be carried inline with the direc-
f motion.

?) The superstructure shall be secured against rota-
tion (pr the boom placed in a boom rack mounted on the
carrigr), except when negotiating turns when there is an
operdtor in the cab or the boom is supported on a dolly.
3) The empty hook shall be'lashed or otherwise
restrained so that it cannot swing-Afreely.

(o)| Before traveling a crane/with a load, it shall be
deterjmined that this practicé is not prohibited by the
manufacturer. If not, a desighated person shall be respon-
sible for the operatiepn.-Decisions such as the necessity to
redude crane ratings,load position, boom location, ground
suppgrt, travel route, and speed of movement shall be in
accordance With that person’s determination. Specified
tire pressure shall be maintained. The boom should be
carripdyin line with the direction of travel. Sudden

tion (

5-3.2.1.6 Wind Speed Device. Wind\spee{l shall be
monitored at all sites where it can adversgly affect
crane operations. This should bé*accomplishied with a
device mounted at the highest unshielded pojnt on the
crane or located at the site:

5-3.2.2 Personnel Lifting

This Volume recognizes that mobile and lgcomotive
cranes are desjgried and intended for handling| materials
and not persenfiel. Personnel are only permitted to ride in
a personnel‘platform supported by the crand load line
attachmient or boom-mounted platform whepn used in
accofdance with the requirements of ASME BB0.23 and
thezerane manufacturer’s instructions. The cfane shall
net be used for other purposes while handling personnel.
(Refer to ASME B30.23.)

5-3.2.3 Multiple Load Line Operation

Multiple load line operation shall only be
when the equipment and procedures requir
Volume and those required by the crane mar
or qualified person are applied.

(a) Simultaneously lifting or suspending individual
loads on separate lines is prohibited.

(b) Personnel lifting is prohibited.

(c) Before operation with multiple load lines begins,
the following actions shall be accomplished:

(1) A qualified person shall approve th
operation.

(2) The lift director shall ensure that fhe crane
operator has selected the correct load ratihg charts
(e.g., boom or jib load rating chart) for the configuration
being used, i.e., position of the load being lifed, lifting
points, etc. 1

permitted
ed by this
ufacturer

e planned

starts and stops should be avoided. Tag or restraint
lines should be used to control swinging of the load.

(p) A crane with or without a load shall not be traveled
with the boom so high that it may bounce back over the
cab.

(q) 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.
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(3) The crane operator and the lift director shall
verify that the load on any individual load line and the
total weight of the load including hook blocks, hook
balls, slings and rigging, etc., do not exceed 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 manufacturer or
qualified person that relate to simultaneous multiple
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drum operation, i.e., same or opposite direction of rotation
of drums, limited rope layers on tandem drums, etc.

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

(e) Unless each lift point is capable of individually
supporting the entire load weight, each load line shall
be equipped with a load indicator readable during the
lift by a designated person.

(f) Prior to and during lifting operations, load lines and
rigging sh i i i

rations shall be stopped and a qualified person
shall detgrmine whether the interference constitutes a
hazard. Apy hazard identified shall be corrected before
lifting opgrations continue.

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

5-3.2.4 Critical Lifts

Certainfhoisting or lifting operations are recognized to
have incrdased levels of risk to personnel or property. The
criteria td categorize a lift as “critical” on this basis are
establishdd by site supervision, project management, a
qualified|person, or company policies. Lift planning
and oversfght shall be tailored to each hoisting operation
and shall pe sufficient to manage varying conditions and
their assdciated hazards. The information presented in
Nonmandptory Appendix A suggests one method of docu-
menting the planning and oversight necessary to reduce
that risk.

SECTION 5-3.3: SIGNALS
5-3.3.1 General

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

(b) If the operator(has any concerns regarding the
requested movementof the crane or needs to communi-
cate with|the signalperson, the operator shall stop all
crane mavenient. Crane movement shall not resume
until the pperator and the signalperson agree that the

response shall be made unless signals are clearly
understood.

5-3.3.3 Signalperson Qualifications

Prior to signaling crane operations, all signalpersons
shall be tested by a designated person and demonstrate
their qualifications in the following areas:

(a) basic understanding of crane operation and
limitations
13.3.4

in para.

whenever hand signals are used
(c) standard voice signals described in-paba. 5¢3.3.5
whenever voice signals are used

5-3.3.4 Standard Hand Signals

Hand signals shall be as shown in Figure 5-3.3.4-{1 and
shall be posted conspicuously\at the jobsite.

5-3.3.5 Standard Voice Signals

Prior to beginning lifting operations using voice signals,
the signals shall'be discussed and agreed upon Ky the
person directing lifting operations, the crane opefator,
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 availaple at
the“jobsite.

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

(c) All directions given to the crane operator Qy the
signalperson shall be given from the operator’s dir¢ction
perspective (e.g., swing right).

(d) Each series of voice signals shall contain [three
elements stated in the following order:

(1) function and direction
(2) distance and/or speed
(3) function stop

NOTE: These are some examples of signals.
(a) swing right 50 ft, 25 ft, 15 ft, 10 ft, 5 ft, 2 ft, swinjg stop
(b) load down 100 ft, 50 ft, 40 ft, 30 ft, ..., 2 ft, loagl stop
(c) load up slow, slow, slow, load stop

(e) Forlifting operations using voice signals, the person
directing lifting operations shall consider the compllexity
of the lift, the capabilities of the particular crang, the
experience and skill of the operator and cign:ﬂpf rson,

issue at hand has been resolved.

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

5-3.3.2 Standard Signals

Standard signals to the operator shall be in accordance
with the standards prescribed in para. 5-3.3.4 or para. 5-
3.3.5.Signals shall be discernible or audible atall times. No

and the ability to communicate the necessary signals
before permitting multiple simultaneous crane function
signals.

5-3.3.6 Special Signals

For operations or crane attachments not covered by
para. 5-3.3.4, para. 5-3.3.5, or para. 5-3.3.7, additions
to or modifications of the standard signal procedures
may be required. In all such cases, the required special
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Figure 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 hepd;
then use regdiar signals.

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

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

g

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

L
-t -

-\

7N

MOVE SCOWLY. 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 THEBOOM AND LOWER THE
LOAD. With arm extended, thumb

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

COWER THE BOOMAND RATSE THE
LOAD. With arm extended, thumb
pointing down, flex fingers in and
out as long as load movement is
desired.
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