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FOREWORD

This American National Standard, Safety Standard for Cableways, Cranes, Derricks, Hoists, Hooks, Jacks, and Slings, has
been developed under the procedures accredlted by the American National Standards Instltute (ANSI) This Standard had

American
he annual

olving the
fluseum of

Safety, the American Engineering Standards Committee (AESC) [later changed to American Standards Association (ASA),

then
Jersey
OnJu
proje

In 1
call fq
Nove

0 the United States of America Standards Institute (USASI), and finally to ANSI], Departmentof Labor — St|
r, Department of Labor and Industry — State of Pennsylvania, and the Locomotive Crahe Manufacturers A
he 11,1925, the AESC approved the ASME Safety Code Correlating Committee’s recotmmendation and auth
Ct with the U.S. Department of the Navy, Bureau of Yards and Docks, and ASME as sponsors.

March 1926, invitations were issued to 50 organizations to appoint representatives to a Sectional Comn
r organization of this Sectional Committee was sent out October 2, 1926,)and the Committee was org
mber 4, 1926, with 57 members representing 29 national organizations.

Conmencing June 1, 1927, and using the eight-page Code published"by ASME in 1916 as a basis, the

Comrl
requi
the re
equip
reaffi

Du
Comrl
Comrl
Comn
publi

nancs,
in B3l]:.3, B30.5,B30.6,B30.11, and B30:16 being initially published as “Revisions” of B30.2, with the remainder
]

volu
resu
of pu
procs
Thi
and n
sugge
types|
cessa
the us
secur]

hittee developed the “Safety Code for Cranes, Derricks, and Hoists.” The early drafts of this safety cod
Fements for jacks, but due to inputs and comments on those drafts; the Sectional Committee decided in 193
quirements for jacks a separate code. In January 1943, ASA’B30.2-1943 was published addressing a m
ment types, and in August 1943, ASA B30.1-1943 was<published addressing only jacks. Both docum|
'med in 1952 and widely accepted as safety standards.

e to changes in design, advancement in techniques, anid general interest of labor and industry in safety, th¢
hittee, under the joint sponsorship of ASME and the Bureau of Yards and Docks (now the Naval Facilities Ex

hand), was reorganized on January 31, 1962, with 39 members representing 27 national organizationg.

hittee changed the format of ASA B30.2-1943 so that the multitude of equipment types it addressed
hed in separate volumes that could ¢ompletely cover the construction, installation, inspection, testin|
and operation of each type of equipment that was included in the scope of ASA B30.2. This format chang

es being published as totally new volumes. ASA changed its name to USASI in 1966 and to ANSI in 19
ed in B30 volumes from 1943.to 1968 being designated as ASA B30, USAS B30, or ANSI B30, depending on

hte of New
sociation.
orized the

nittee. The
anized on

Sectional
e included
8 to make
htitude of
eEnts were

Sectional
1gineering
The new
could be
g, mainte-
e resulted
ofthe B30
69, which
their date

blication. In 1982, the Conimittee was reorganized as an Accredited Organization Committee operating under

dures developed by -ASME and accredited by ANSI.

s Standard presentsa.coordinated set of rules that may serve as a guide to government and other regulat
hunicipal authofities responsible for the guarding and inspection of the equipment falling within its s
stions leading to'accident prevention are given both as mandatory and advisory provisions; compliance

may be péquired by employers of their employees. In case of practical difficulties, new developmentsg,

'y hardship, the administrative or regulatory authority may grant variances from the literal requirementg
e of other devices or methods, but only when it is clearly evident that an equivalent degree of protection
pd.Fo secure uniform application and interpretation of this Standard, administrative or regulatory auth

bry bodies
cope. The
with both
or unne-
or permit
is thereby
prities are

urge

10 consult the b3U Lommittee, In accordance with the rormat descriped In Section IA oI the b3U Stan

duction, before rendering decisions on disputed points.

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

The 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 incorporated
many global B30 changes including the addition of personnel competence and translation requirements as well as other
revisions made throughout the document. The 2018 edition revised the Crane Operation in the Vicinity of Electric Power
Lines section entirely, added a new section on Rigger Responsibilities, and incorporated other miscellaneous revisions.

ard Intro-
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The 2021 edition updates figures, revises qualifications, adds a new paragraph on Responsibilities of the Signalperson,
and incorporates other miscellaneous revisions.

This Volume of the Standard, which was approved by the B30 Committee and by ASME, was approved by ANSI and
designated as an American National Standard on September 27, 2021.

vi


https://asmenormdoc.com/api2/?name=ASME B30.5 2021.pdf

ASME B30 COMMITTEE
Safety Standard for Cableways, Cranes, Derricks, Hoists, Hooks,
Jacks, and Slings

ndrew, Neil E. Andrew and Associates, LLC
acon, Tennessee Valley Authority

lanton, OGR Consulting Services, LLC
oeckman, The Crosby Group

Boyd, The Boeing Co.

urkey, Columbus McKinnon Corp.

[losson, Craft Forensic Services

lE\nielson, The Boeing Co.

ecker, Becket, LLC

eMark, Sr., Equipment Training Solutions, LLC
. Eckstine, Eckstine and Associates

idler, Grove U.S., LLC

diner, ICC Forensics, LLC

Ibert, Associated Wire Rope Fabricators
Henninger, Bridon Bekaert, The Ropes Group
Hetherston, Hetherston Consulting, LLC

. Jaxtheimer, Navy Crane Center

hhren, Morrow Equipment Co., LLC

Kohner, Landmark Engineering Services

isi, Jr., Lumark Consulting, LLP

]\lleans, Means Engineering and Consulting, P.C.
.|Mills, Liberty Mutual Insurance

. Parnell, ITI-Field Service

erkins, All Material Handling (AMH)

prson, The American-Society of Mechanical Engineers
ickett, Systems Engineering and Forensic Services
Igrim, Manitowoc Cranes

ammelsberg, McDermott

nolds; Shell Exploration and Production
chardson, U.S. Department of the Navy
owland III, Consultant

PofPgsrrmm
O AW o

sPm
=

eI 2R oW e P AT
ZzSCErzErios

-
2

zF P
2 ZS DT o

TRV ENATRErPAIIOACTEMOrNDT T OOSW 2
= . .

STANDARDS COMMITTEE OFFICERS

T. L. Blanton, Chair
E. D. Fidler, Vice Chair
S. D. Wood, Vice Chair
K. Peterson, Secretary

STANDARDS COMMITTEE PERSONNEL

R. C. Wild, C] Drilling/ Inc.

S. D. Wood, Terex Corp.

R. J. Bolen/Alternate, Consultant

D. BoyleyAlternate, The Crosby Group

B. M. Casey, Alternate, Electric Boat

M. Chaudanson, Alternate, Howard 1. Shapiro and Assdciates

W. C/Dickinson, Jr., Alternate, Crane Industry Service§, LLC

D, Duerr, Alternate, 2DM Associates, Inc.

M. Eckstine, Alternate, Safelift, LLC

S. R. Fletcher, Alternate, Cowles, Murphy, Glover and Associates

T. Gordon, Alternate, IUOE Local 14 Training Fund

J. B. Greenwood, Alternate, Navy Crane Center

C. K. Hale, Alternate, Columbus McKinnon Corp.

D. Jordan, Alternate, American International Crane Bugeau

K. Kennedy, Alternate, Navy Crane Center

D. Lavoie, Alternate, Liberty Mutual

J. Lindsay, Alternate, Link-Belt Construction Equipmenf

J. P. Mihlbauer, Alternate, All Ship and Cargo Surveys,|Ltd.

G. D. Miller, Alternate, Manitowoc Cranes

D. A. Moore, Alternate, Unified Engineering

L. S. Olver, Alternate, Kolo Holdings, Inc.

J. M. Randall, Alternate, McDermott

G. Mark Ray, Alternate, Tennessee Valley Authority

C. L. Richardson, Alternate, Lone Star Rigging, LP

M. Riggs, Alternate, Riggsafe Solutions, Inc.

J. R. Schober, Alternate, American Bridge Co.

J. Schoppert, Alternate, NBIS Claims and Risk Managerhent

T. Sicklesteel, Alternate, National Commission for the Ceftification of
Crane Operators

C. H. Smith, Alternate, Morrow Equipment Co., LLC

J. E. Spear, Alternate, ].E. Spear Consulting, LP

A. R. Ruud, Atkinson Construction J. A. Stewart, Alternate, Stewart Safety Consulting
L. K. Shapiro, Howard 1. Shapiro and Associates J. J. Van Egeren, Alternate, Manitowoc Cranes
D. W. Smith, ]J.E. Spear Consulting, LP . Zerba, Alternate, Lampson International, LLC
W. J. Smith, Jr., NationsBuilder Insurance Services, Inc. W. Downs, Jr., Honorary Member, Consultant
S. Stemp, Lampson International, LLC L. Franks, Honorary Member, Consultant
G. Strain, Advanced Crane Technologies, LLC Ireland, Honorary Member, National Oilwell Varco

R.
R.
J. Sturm, Sturm Corp.

D. Sullivan, IUOE Local 542 JATC

P. D. Sweeney, Riverside Engineering

E. P. Vliet, Consultant

]J.D. Wiethorn, International Crane and Construction Safety Solutions

\\'A

M. Klibert, Honorary Member, Lift-All Co., Inc.

W. Parry, Honorary Member, Parry Parry and Glen

C. Ryan, Honorary Member, Boh Bros. Construction Co.

M
].
J.
C.
].
R.
].
D. N. Wolff, Honorary Member, Consultant


https://asmenormdoc.com/api2/?name=ASME B30.5 2021.pdf

B30.5 SUBCOMMITTEE PERSONNEL

S. D. Wood, Chair, Terex Corp.

K. Adolf, Local 825 Apprenticeship Training and Retraining
A. L. Calta, Elliott Equipment Co.

D. W. Eckstine, Eckstine and Associates

M. Gardiner, ICC Forensics, LLC

D. A. Henninger, Bridon-Bekaert, The Ropes Group

D. F. Jordan, American International Crane Bureau

L. D. DeMark, Sr., Alternate, Equipment Training Solutions, LLC
E. L. Diamond, Alternate, Manitowoc Cranes

E. D. Fidler, Alternate, Grove U.S., LLC

G. B. Hetherston, Alternate, Consultant

L. D. Means, Alternate, Means Engineering and Consulting

. Quick, Alternate, Affiliated Engineering Laboratories

R. M. Kohnfer, Tandmark Engineering Services
J. Lindsay, Link-Belt Construction Equipment
J. A. Pilgrirh, Manitowoc Cranes

A. R. Ruud/{ Atkinson Construction

J. Schoppent, NBIS Claims and Management

T. Sicklest¢el, National Commission For the Certification of Crane

Operator
J. Sturm, Sturm Corp.
D. Sullivan| IUOE Local 542 JATC
J. J. Van Egpren, Manitowoc Cranes
U. M. Afang., Alternate, Broderson Manufacturing Corp.

0. AkinboBoye, Ropetech Engineering Services

]J. D. Cannop, Consultant

B. Dobbs, J[EEA

M. J. Eggenperger, Berry Contracting, Inc.

A. Gomes Rocha, Industrial Training International
J. B. Greenwood, Navy Crane Center

N. C. Hargreaves, Hargreaves Consulting, LLC

H. A. Hash¢m, Saudi Aramco

C. Stribling, Jr., Chair, Kentucky Labor Cabinet

K. Peterson, Secretary, The American Society of Mechanical
Engineer

R. D. Jacksgn, U.S. Department of Labor

D. E. Latham, State of Maryland Department of Labor, Licensing and

Regulatiop

M. J. Nelmilda, State of California, Occtipational Safety and Health

Standard$ Board

B30 INTEREST REVIEW GROUP

B30 REGULATORY AUTHORITY COUNCIL

P
T. C. Radenslaben, Alternate, Elliott Equipment Company
J- C- Ryan, Alternate, Boh Bros. Construction Co.
J. R. Schober, Alternate, American Bridge Co.

W. J. Smith, Jr., Alternate, NationsBuilders Insurance Servicgs, Inc.
E. P. Vliet, Alternate, Consultant

R. C. Wild, Alternate, C] Drilling, Inc.

M. Zerba, Alternate, Lampson International, CLC
T. Gordon, Contributing Member, IUOE Lotaly14 Training Fynd

B. Schmoyer, Contributing Member, U.S:\Training Consultangs, LLC
R. Stemp, Contributing Member, Lampson International, LLQ
P. A. Vallegos, Contributing Membery Hanford Mission Integration
Solutions

J. Hui, School of{Civil'Engineering, Nanjing

A. C. Mattoli,\Rrowinch, LLC

J. Mellott-Green, All Canadian Training Institute, Inc.
J. P. Mihlbauer, All Ship and Cargo Surveys, Ltd.

L. S. Olver, Kolo Holdings, Inc.

G. L. Owens, Consultant

A..Payne, Bureau of Safety and Environmental Enforcement
C~C. Tsaur, Institute of Occupational Safety and Health

C. Shelhamer, New York City Department of Buildings

T. Taylor, Minnesota Department of Labor and Industry

G. M. Thomas, South Carolina Department of Labor Licensifg, and
Regulation

A. 0. Omran, Alternate, New York City Department of Buildjngs

N. Reynolds, Alternate, Maryland Occupational Safety and |[Health
(MOSH)

viii


https://asmenormdoc.com/api2/?name=ASME B30.5 2021.pdf

B30 STANDARD INTRODUCTION

SECTION I: SCOPE

The ASME B30 Standard contains provisions that apply

construction, installation, operation, inspection,

to th

testiig, maintenance, and use of cranes and other
lifting and material-movement-related equipment. For
the cpnvenience of the reader, the Standard has been
divided into separate volumes. Each volume has been
writt¢n under the direction of the ASME B30 Standards
Committee and has successfully completed a consensus
apprqval process under the general auspices of the Amer-
ican INational Standards Institute (ANSI).

As
dard

B30.1

B30.2

B30.3
B30.4
B30.5
B30.6
B30.7
B30.9
B30.9
B30.1
B30.1

= O

B30.1
B30.13

N

B30.1
B30.1

[S20

bf the date of issuance of this Volume, the B30 Stan-
comprises the following volumes:

Jacks, Industrial Rollers, Air Casters, and
Hydraulic Gantries

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

Tower Cranes

Portal and Pedestal Cranes

Mobile and Locomotive Cranes
Derricks

Winches

Floating Cranes and Floating Derricks
Slings

Hooks

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

Handling Leads'Suspended From Rotorcraft

Storage/Retrieval (S/R) Machines and
Associated Equipment

Side’Boom Tractors

Mobile Hydraulic Cranes (withdrawn 1982 —

requirements found in latest revision of

B30.21 Lever Hoists

B30.22 Articulating Boom Cranes

b50.25 Personnel Lifting Systems

B30.24 Container Cranes

B30.25 Scrap and Material Handlers

B30.26 Rigging Hardware

B30.27 Material Placement Systems

B30.28 Balance Lifting Units

B30.29 Self-Erecting Tewer Cranes

B30.30 Ropes

B30.31 Self-Propelled, Towed, or Remote-Coptrolled
Hydraulic Platform Transporters®

B30.32 Unmanned Aircraft Systems (UAS) Uped in

Inspection, Testing, Maintenance, gnd Lifting
Operations®

SECTION II: SCOPE EXCLUSIONS

Any exclusion of, or limitations applicable to, the equip-
ment, requirements, recommendations, or operations
contained in this Standard are established in the affected
volume’s scope.

SECTION Ill: PURPOSE

The B30 Standard is intended to

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

(b) provide direction to manufacturers
employers, users, and others concerned with,
sible for, its application

(c) guide governments and other regulatory bodies in
the development, promulgation, and enfor¢ement of
appropriate safety directives

owners,
r respon-

SECTION IV: USE BY REGULATORY AGENCIES

B30.16
B30.17

B30.18

B30.19
B30.20

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
Below-the-Hook Lifting Devices

These volumes may be adopted in whole or in part 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.

! 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.

(b) Existing Installations. Equipment manufactured

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 Interpre-

and facilities constructed prior to the effective date of
this Volume of the B30 Standard shall be subject to
the inspe¢tion, testing, maintenance, and operation re-
quirements of this Standard after the effective date.

It is notjthe intent of this Volume of the B30 Standard to
require retrofitting of existing equipment. However, when
an item is|being modified, its performance requirements
shall be rgviewed relative to the requirements within the
current vplume. The need to meet the current require-
ments shall be evaluated by a qualified person selected
by the oWner (user). Recommended changes shall be
made by the owner (user) within 1 yr.

SECTION VI: REQUIREMENTS AND RECOMMENDATIONS

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

SECTION VII: USE OF MEASUREMENT UNITS

This Stgndard contains SI (metric) units as well as U:S;
Customary units. The values stated in U.S. Customaryits
are to be rpgarded as the standard. The SI units are'adirect
(soft) conjersion from the U.S. Customary units:

SECTION VIIl: REQUESTS FOR REVISION

The B3 Standards Committee will~eonsider requests
for revisign of any of the volumeswithin the B30 Standard.
Such reqyests should be directed‘to

Secretary, B30 Standards Committee
ASME Standards and Certification

Tiwo ParksAvenue
New York,"NY 10016-5990

Requests shiould be in the following format:

tation Submittal Form is available on ASME’s webgite at
http://cstools.asme.org/Interpretation/Interpretation-
Form.cfm.

Phrase the question as a request for an interpretation of
a specific provision suitable for general.-Understapding
and use, not as a request for approval of a proprjetary
design or situation. Plans or drawings that explajn the
question may be submitted\te”clarify the ques$tion.
However, they should notcontain any proprigtary
names or information. Read-carefully the note addrgssing
the types of requests that the B30 Standards Comittee
can and cannot cefisider.

Upon submittal) the request will be forwarded to the
relevant B30 Subcommittee for a draft response, which
will then be subject to approval by the B30 Stanfards
Committee prior to its formal issuance. The B30 Standards
Comniittee may rewrite the question for the sake of clarity.

Intérpretations to the B30 Standard will be avadfilable
online at https://cstools.asme.org/Interpret'jtion/
SearchInterpretation.cfm.

SECTION X: ADDITIONAL GUIDANCE

The equipment covered by the B30 Standard is syibject
to hazards that cannotbe abated by mechanical meays, but
only by the exercise of intelligence, care, and cornmon
sense. It is therefore essential to have personnel involved
in the use and operation of equipment who are compjetent,
careful, physically and mentally qualified, and traiped in
the proper operation of the equipment and the handling of
loads. Serious hazards include, but are not limitgd to,
improper or inadequate maintenance, overloading, [drop-
ping or slipping of the load, obstructing the free passpge of
the load, and using equipment for a purpose for which it
was not intended or designed.

The B30 Standards Committee fully realizes the ignpor-
tance of proper design factors, minimum or max{mum

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.

dimensions, and other Hmiting 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,
sheaves, sprockets, or drums

(d) the type of attachments

(e) the number, size, and arrangement of sheaves or
other parts

(f) environmental conditions causing corrosion or
wear

(g) many variables that must be considered in each in-
dividual case

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

Xi
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SUMMARY OF CHANGES

Following approval by the ASME B30 Committee and ASME, and after public review, ASME B30.5-2021 was approved by
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can National Standards Institute on September 27, 2021.

.5-2021 includes the following changes identified by a margin note, (21).

Location
Chapter 5-0

5-0.2.1
5-0.2.2

Section 5-0.4

Section 5-1.1
5-1.1.3

Figure 5-1.1.3-1
5-1.7.2

5-1.8.3

5-1.9.10
Section 5-1.10
Section 5-1.12

Change

(1) Figures 5-0.2.1-1 through 5-0.2.1-10 revised

(2) Figures 5-0.2.1-11 through 5-0.2.1<14 added

Figure cross-references updated

(1) Definition of dedicated spotter\revised

(2) Definitions of jib point and\original language(s) added
(1) Publisher of ANSI/SAE226.1 updated

(2) ISO 7000, ISO 7296, SAE J159, SAE J375, SAE J376, SAE ]999,
SAE ]J1180, SAE J13805, SAE J1332, and Code of Federal
Regulations Title*49, Part 231 added

Subparagraph:(e) added

Footnote reference deleted from subpara. (b)(2) and footnqte
information moved to Figure 5-1.1.3-1 as a General Note

Genetal Note added

Subparagraphs (d)(1) revised

Subparagraph (a) revised

Paragraphs 5-1.9.10.1 through 5-1.9.10.7 revised

In subpara. (a), first sentence revised

Deleted

5-2.1.1 Subparagraphs (b) and (b)(2) revised

5-2.1.2 First paragraph revised

5-2.1.3 First paragraph revised

5-3.1.2 (1) Title revised
(2) Former para. 5-3.1.2 redesignated as 5-3.1.2.1 and reviged
(3) Paragraph 5-3.1.2.2 added

5:3.1.3 Subparagraph (d) revised, and subpara. (g) added

5-31.31.1 Subparagraph (j) added

5-3.1.3.2.2 Subparagraph (g) revised

5-3.1.3.3.1 Subparagraph (v) revised

5-3.1.3.4 Subparagraphs (d), (f), and (h) revised

5-3.1.35 Added

5-3.2.3 Subparagraphs (c)(2) and (c)(4) revised

Figure 5-3.4.5.1-1
Figure 5-3.4.5.1-2
Figure 5-3.4.5.1-3

Editorially revised
Editorially revised

Editorially revised

Xii
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ASME B30.5-2021

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

SECT/ION 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-
mourlted 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.

Sorhe 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 a\mihimum,
Sectign 5-1.11, Chapter 5-2, and Section 5-3.1 apply to
machjnes when used in other than lifting ‘service.

SECT/ION 5-0.2: DEFINITIONS

5-0.2.1 Types of Mobile(and Locomotive Cranes

commercial truck-mounted-.Crane: a crane consisting of a
rotating superstructube'(center post or turntable), boom,
operdting machineryyand one or more operator’s stations
mounted on aframe attached to a commercial truck
chasgjis, usually/retaining a payload hauling capability
whosp powersource usually powers the crane. Its function
is to |ift;lower, and swing loads at various radii (see

outside source. Its function is to lift, lower, andsying loads
at various radii (see Figure 5-0.2.1-9).

wheel-mounted crane (multiple contpol stationg): a crane
consisting of a rotating superstructure, ¢gperating
machinery, and operator’s station“and boom, mounted
on a crane carrier equippedwith 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, andsswing loads at various fadii (see
Figures 5-0.2.1-10%through 5-0.2.1-12).

wheel-mountéd crane (single control station): a crane
consistinghof a rotating superstructure, ¢gperating
machinery, and boom, mounted on a crane carrier
equipped with axles and rubber-tired wheels for
travel, a power source, and having a singlle control
station for driving and operating. Its function is to lift,
lower, and swing loads at various rddii (see
Figures 5-0.2.1-13 and 5-0.2.1-14).

5-0.2.2 General

accessory: a secondary part or assembly of part$ that con-
tributes to the overall function and usefulngss of the
equipment.

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

auxiliary hoist: a secondary mechanism used either in
conjunction with, or independently of, the malin 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 assemblyf including
housings, gearing, differential, bearings, and [mounting
appurtenances.

Figures5-0-2-t-tthrougit 5-0-2-1-37:

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 5-0.2.1-4 through 5-0.2.1-8).

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
railroad track. It may be self-propelled or propelled by an

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).

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

(21)

(21)
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Figure 5-0.2.1-1 Commercial Truck-Mounted Crane — Telescoping Boom (Multiple Control Stations, Fixed)
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GENERAL N

OTE:_The‘boom may consist of a base boom from which one or more boom extensions are telescoped for additional lepgth.
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Figure 5-0.2.1-2 Commercial Truck-Mounted Crane — Telescoping Boom With Fixed Jib
(Multiple Control Stations, Fixed)
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| ball

al length.



https://asmenormdoc.com/api2/?name=ASME B30.5 2021.pdf

ASME B30.5-2021

Figure 5-0.2.1-3 Commercial Truck-Mounted Crane —Telescoping Boom
(Multiple Control Stations, Fixed and Rotating)
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GENERAL NOTE: The boom may consist)of a base boom from which one or more boom extensions are telescoped for additional lefgth.

boom angle: the angle‘above or below horizontal of the
longitudirfal axis of,the base boom section.

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

brake: a device, other than a motor, used for retard|ng or
stopping motion by means of friction or power.

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

boom hoist mechanisnt: Mmeans 10T 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.

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

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.
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Load hoist rope
reeving system

Load block

ASME B30.5-2021

Figure 5-0.2.1-4 Crawler Crane — Lattice Boom
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GENERAL NOTE: The boom may have a base boom structure of sections (upper and lower) between or beyond which additional sections may be
added to increase its length, or it may consist of a base boom from which one or more boom extensions are telescoped for additional length.
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Figure 5-0.2.1-5 Crawler Crane — Lattice Boom With Lattice Luffing Jib
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Figure 5-0.2.1-6 Crawler Crane — Lattice Boom With Lattice Luffing Jib and Lattice Offsettable Fixed Jib
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Figure 5-0.2.1-7 Crawler Crane — Lattice Boom With Lattice Fixed Jib
Maximum offset

Minimum offset

Jib point

Lattice fixed jib
Pendant
E Jib backstop
Auxiliary load hoist .
rope reeving syste;\ 4 Mast (jib)
YA Boompoint

rope reeving

Main load hoist
system \

Loafl block

Load block

Lattice boom



https://asmenormdoc.com/api2/?name=ASME B30.5 2021.pdf

ASME B30.5-2021

Figure 5-0.2.1-8 Crawler Crane — Telescoping Boom

Boom point
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Load block:
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ab
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(rotating)
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GENEHRAL NOTE: The boom may consist ¢f 4 base boom from which one or more boom extensions are telescoped for additiorjal length.

crand carrier: the undefcarriage of a wheel-mounted
crane| specifically designed for transporting the rotating
crane superstructure{It may or may not provide its own
trave] mechanism.\t'is distinguished from a commercial
truck{vehicle dnr that it is not designed to transport per-
sonn¢l, materials, or equipment other than the crane-
rotating superstructure.

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

dedicated spotter: a qualified signal person who is in
continuous contact with the operator and whose sole
responsibility is to verify that the specified clgarance is
maintained.

crane t,uuf:yul atior-the Puataaoclub}_y art ausclucut ofthe
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,
interruption of plant production, delays in schedule,
release of hazards to the environment, or other jobsite
factors.

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.
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Figure 5-0.2.1-9 Locomotive Crane — Lattice Boom
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Tru

frame): a structural frame, extending above the
cture, to which the boom support ropes are

gantry (A-
superstru
reeved.

jib: an exfension attached to the boom/point to provide
added bopm length for lifting specified loads. The jib
may be ip line with the boem-or offset to various
angles in fthe vertical plane of the boom.

Jjib point:
the hoist

he outer extremity of the crane jib, containing
heave assembly.

Jjobsite: ar
the equip

load hoist] a\hoist drum and rope reeving system used for

ea within/the boundaries of the project where
ment is-to be operated.

OO T T 0T T T 1%

Operatof’s station

ck

(rotating)

guished from a fixed jib, where the operating
cannot be changed during operation. Typically
lower boom operating angle can also be changed.

angle
y, the

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

ge for
of the
y the

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

pruse

ontal
load

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

lifting and Towering 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
mounted on top of a lower main boom. This is distin-

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

mounting base: the traveling base on which the rotating
superstructure is mounted.

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

10
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Figure 5-0.2.1-10 Wheel-Mounted Crane — Telescoping Boom (Multiple Control Stations, Fixed and Rotating)
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GENERAL NOTE: The boom may consist of<a\base boom from which one or more boom extensions are telescoped for additiorfal length.

normpl operating conditions: conditions during which
equipment is performing\fanctions within the manufac-
turer]s operating recommendations. Under these condi-
tions| the operator)is at an operator control station
descilibed in_ the instructions for the equipment; no

manufac-
hual(s).

original language(s): language(s) used by the
turer to develop product instructions and ma
outriggers: extendable or fixed members attached to the

mounting base, which rest on supports at the quter ends
used to support the equipment.

other] personsyexcept those designated, are to be on )

the equipfaent pawl (dog): a device that engages a ratchet to prgvent rota-
tion.

operdtional 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. Examples 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 indicator,
load indicator, and wind speed indicator.

11

payload: the Toad or Toads being transported 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 device in the
power train, other than the load hoist brake, that can
control the lowering rate of speed of the load hoist
mechanism.
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Figure 5-0.2.1-11 Wheel-Mounted Crane — Telescoping Boom With Offsettable Fixed Jib (Multiple Control Stations,
Fixed and Rotating)
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GENERAL NOTE: The boom may consist of a base boom from which one or more boom extensions are telescoped for additional lefgth.
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Figure 5-0.2.1-12 Wheel-Mounted Crane — Telescoping Boom With Luffing Jib
(Multiple Control Stations, Fixed and Rotating)
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GENERAL NOTE: The boom may consist of a base boom from which one or more boom extensions are telescoped for additional length.
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Figure 5-0.2.1-13 Wheel-Mounted Crane — Telescoping Boom (Single Control Station, Rotating)
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GENERAL NOTE: The boom may consist of a base boom from which one or more boom extensions are telescoped for additional lefgth.

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 experjence, has successfully demonstrated the ability
to solve o resolve probilenis relating to the subject matter
and work

radius: thg
structure

distance from the axis of rotation of the super-
to the) center of gravity of the load.

rail clamp

a-topa-likaemetal device-mounted-on-a-locomo
SR g-rke e aevece- o Rtea-oha16€ A

rated capacity (load) limiter: a device that automafically
monitors radius, load weight, and load rating and prgvents
movements of the crane, which would result in an|over-
load condition.

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

repetitive pickup point: when operating on a short|

oberation—theropebeinacused-on-asinalelaver and
peratenthefropesehguseaonashgeayerahia

cycle
being

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.

spooled repetitively over a short portion of the drum.
rope: refers 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 laid opposite to the underlying layer. The design
results in a reduction in load-induced torque.

running rope: arope that travels around sheaves or drums.

shall: a word indicating a requirement.
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Figure 5-0.2.1-14 Wheel-Mounted Crane — Telescoping Boom (Single Control Station, Fixed)

Boom point

Telescoping boom

[oad hoist rope
reeving system
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GENERAL NOTE: The boom may consist of a base'‘boom from which one or more boom extensions are telescoped for additiorfal length.

should: a word indicating a recommendation.

side lgading: the component{ofiaload applied horizontally
and nprmal to the plane containing the axis of superstruc-
ture 1rfotation and the cénterline of the undeflected boom.

standpy crane: a crané not in regular service that is used
occasjonally ortintermittently as required.

standjng ropexa‘Supporting rope that maintains a constant
distance between the points of attachment to the two
comppnents connected by the rope.

swivel: a load-carrying member with thrust bgarings 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 mjore boom
sections are telescoped for additional length.

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

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

superstructure: that portion of the equipment that rotates.

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

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

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
or hook assembly comes in contact with the upper load
block or boom point sheave assembly.
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two-block warning feature: a warning device to alert the
operator of an impending two-blocking condition.

upper load block: the assembly of shackle, swivel, sheaves,
pins, and frame suspended from the boom point.

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

winch head: a power-driven spool for handling loads by

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)

[SO 7000, Graphical symbols for use on equipment —
Registered symbols

ISO 7296, Cranes — Graphic symbols

Publisher: International Organization for Standardization
(IS0), Central Secretariat, Chemin de Blandonnet 8, Case

means of frietionbetweenfiberorwirerepeandthespook
working Ipad: the external weight applied to the equip-

ment, including the weight of the attaching equipment
such as the lower load block, shackles, and slings.

SECTION 5-0.3: PERSONNEL COMPETENCE

Person$ performing the functions identified in this
Volume sghall meet the applicable qualifying criteria
stated in|this Volume and shall, through education,
training, ¢xperience, skill, and physical fitness, as neces-
sary, be competent and capable to perform the functions
as determlined by the employer or employer’s represen-
tative.
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Chapter 5-1
Construction and Characteristics

(21) SECT/ION 5-1.1: LOAD RATINGS AND TECHNICAL

INFORMATION

(a)| The crane manufacturer shall provide load rating
chartp and information for all crane configurations for
which lifting is permitted.

(b)| The manufacturer shall provide instructions for the
propgr assembly, disassembly, operation, inspection, and
maintenance of the crane.

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

(d)| Under certain load conditions, torsion induced in a
carbddy or carrier frame can cause it to twist, resulting in
an opposite side outrigger or portion of a crawler lifting
free from the supporting surface. This condition does not
indicqte a loss of stability when working within the limitg
of the load rating chart. If this condition exists for any
crang, the manufacturer shall describe this condition
and grovide instructions for continued operation- when
such liftoff occurs.

(e)| Technical and Safety-Related Information
7) The instructions shall be proyided in a language
specified by the purchaser at the tinfe of the initial sale by
the nfanufacturer.

?) Pictograms used to (dentify controls shall be
descifibed in the instructions. The pictograms should
complly with ISO 7000,,I1SO 7296, or other recognized
sourcg, if previously,defined.

3) Translatiens'ef the original language instructions
shall imeet professional translation industry standards,
whicl} includéybut are not limited to, the following:
(-a) “translating the complete paragraph message,
instegdsef-word by word

Lh) anciiving grapasaatioal Soniiea gy

5-1.1.1 Load Ratings — Where Stability. Governs
Lifting Performance

(a) The margin of stability for déterminatipn of load
ratings, with booms of stipulatedlengths at ptipulated
working radii for the various/typés of crane mountings,
shall be established by taking ‘4 percentage of| the loads
that will produce a condition of tipping of balance
with the boom in thelleast stable direction felative to
the mounting. With¢the indicated types of mounting
under conditionsystipulated in (c) and (d)} the load
ratings shallnot exceed the percentages fpr cranes
given in Table 5-1.1.1-1.

(b) Liftingin excess of any specified load or rddius limit,
in directions other than the least stable, may resyilt in over-
load of the crane components before the crang begins to
tip:

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

(1) The crane shall be standing on a track that is level
within 1% grade.
(2) The radius of the load is the horizontgl distance
from a projection of the axis of rotation to the rdil support
surface, before loading, to the center of the veiftical hoist
line or tackle with load applied.
(3) Tippingloads from which ratings are determined
shall be applied under static conditions only, i.¢., without
the dynamic effect of lifting, lowering, swinging, or
booming.
(4) The weight of all auxiliary handling dejvices such
as lower load block, hooks, and slings shall be donsidered
as part of the load.

(d) Stipulations governing the application of the values
in (a) shall be in accordance with SAE ]J765.

(e) The effectiveness of these preceding stability
factors will be influenced by such additional [factors as

fraalu ciicnan dedloadc: £ 17, Ivnv1|'v\rl oF nvcund ¢ nditiOnS;

h)-ensurin &g

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

(-d) translating the terminology accurately

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

(4) The finished translation shall be verified for

compliance with (3)(-a) through (3)(-e) by a qualified
person having an understanding of the technical
content of the subject matter.

o
T ey SaSpeataToats,~racis TG OT 5T

condition and inflation of rubber tires; boom lengths;
proper operating speeds for existing conditions; and,
in general, careful and competent operation. Any standard
attachments to the boom such asjibs and auxiliary or whip
lines shall be considered as affecting stability, and a deduc-
tion shall be made from load ratings in accordance with the
manufacturer’s instructions. The effect of lights, pile lead
adaptors, or other nonstandard attachments shall also be
deducted from load ratings. All of these shall be taken into
account.
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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

ratings vary depending on the crane configuration, the
lifting radius, and the specific system component that
is affected.

5-1.1.3 Load Rating Chart

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

(b) A durable load rating chart(s) with legible letters

Crawler, wifhout outrigger support 75

Crawler, using outriggers fully 85
extended|and set

Wheel moupted, without outrigger support 75

Wheel moupted, using outriggers 85
fully extepded and set, with tires
off suppoyting surface

Wheel moufted, using outrigger

beams pdrtially extended and set,
with tireq off supporting surface

[Notes (3) and (4)]

Commerciall truck vehicle mounted, 85

with outrjigger extended and set
Commercial truck mounted, using [Notes (3) and (4)]
outrigger|partially extended and set

NOTES:

(1) Asaprgcaution while testing for free ratings, outriggers should be
loosely [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 [Ib-ft (40 675 N-m) with the backward stability moment
being the greater.

(3) The follpwing equation shall be used for less than full extension of
all outrjgger beams to find the rated capacity:

P < (T - 0.1F)/1.25

where
F = lodd applied at boom tip that gives the same.moment effect
as|boom mass

P = rafed capacity in the lifting direction specified
T = tipgping load

(4) If crang operation with outriggers in,pdsitions other than fully
extended is permitted by the crane manufacturer, specified
procedpres, ratings, and limitations for any configurations
that ar¢ permitted shall be provided.

(f) When cranes’included in the scope of B30.5 are
mounted jon barges or pontoons, factors in addition to
those stipplated in paras. 5-1.1.1 and 5-1.1.2 will influence

and figures shall be provided in paper, plastic, metal, or
electronic display form with each crane and attachgd in a
location accessible to the operator while at-the controls.
The data and information to be provided’on these ¢harts
shall include, but not be limited to, the, following:
(1) afulland complete range of manufacturer’sjcrane
load ratings at all stated operating radii, boom apgles,
work areas, boom lengthstand configurationjs, jib
lengths and angles (or ¢ffset), as well as altefnate
ratings for use and nonusé of optional equipment on
the crane, such as outtiggers and extra counterwedights,
which affect ratings
(2) a workfrea chart for which capacities are[listed
in the load rating chart (see Figure 5-1.1.3-1)
(3) ifcrane specifications include ratings for liffing in
directions'ether than the least stable, the work area ljmita-
tionscorresponding to such additional ratings shpll be
clearly defined
(4) in areas where no load is to be handled, the{work
area figure and load rating chart shall so state
(5) recommended reeving for the hoist lines
(6) the diameter, rotation resistant or non-rofation
resistant, minimum breaking force, and the max{mum
allowable load per line for hoist ropes
(7) if the weight of any portion of the hoist rppe is
required to be considered as part of the crane’s lifted load,
the method for determining such rope weight shpll be
provided
(8) cautions, warnings, and notes relative to ljmita-
tions on the load ratings
(9) position of the gantry and requirements forfinter-
mediate boom suspension, where applicable
(10) maximum loads permitted during the actual
boom extending operation, and any limiting condjftions
or cautions, where applicable
(11) tire pressure, where applicable
(12) identification of all forward and backwand sta-

the stability and structural competence. The load rating
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 Performance

Load ratings may be based on structural, mechanical,
hydraulic, electrical, pneumatic, or limitations other than
stability. The working margins associated with these load

bility limitations and requirements relating to assembly,
disassembly, setup, operation, inspection, and mainte-
nance

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:

(21)
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Figure 5-1.1.3-1 Work Areas

Over side

[See Note (1)]
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(b) Carrier on Outriggers — Front Outrigger Ahead of Front Wheels [Note (2)]
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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)
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Figure 5-1.1.3-1 Work Areas (Cont’d)

Longitudinal
¢_ of carrier—7

Over side

¢ Boom

Over rear

Center of rotation

GENERAL NOTE: Illustrations (a) through (d) of this figure are reproduced from ANSI/SAE J1028 © 1998 SAE International.

NOTES:

(1) These ljnes determine the limiting position of any lead for operation within the working areas indicated.

—Et\
Outrigger supparts

Over side

360 deg

(g) [Notes 1) and (2)]

Over front

(2) Configurations that deviate sufficiently from the workareas shown in this figure shall have their working areas indicated by appropriate sets

of diagrams supplied by the manufacturer.

(1) fecommended parts of\Joad hoist reeving, a
reeving diagram, and the rope length for all hoist
drums on|the crane

(2) ecommended{beom hoist reeving, reeving
diagram, and length of rope where applicable

(3) chutions, warhings, and notes relative to limita-
tions on ¢quipment; crane setup, and operating proce-
dures, indludihg,indication of the least stable direction

(4) crawe-leveling instructions and specifications

(9) the sequence and procedure for extending and
retracting the telescopic boom section
(10) hydraulic relief valve settings specified By the
manufacturer
(11) if an outrigger(s) or portion of a crawler is
permitted to lift free of its supporting surface while
working within the limitations specified on theg load
rating chart, instructions shall be provided for continued
operation when such liftoff occurs

(5) instructions for boom erection and conditions
under which the boom or boom and jib combinations
may be raised or lowered

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

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

(8) whether sections are telescoped with power or
manually

(b) The information listed below shall be provided in
legible form for the wire rope installed on each drum. A
wire rope test certificate may be provided in lieu of the
following individual items:

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

(2) typeand construction (e.g, filler wire, Seale, rota-
tion resistant)

(3) classification (e.g., 6 x 19, 34 x 7)

(4) rope grade (IPS, EEIP, 1770)

(5) rope core (e.g., IWRC, fiber core)
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(6) direction and lay (e.g., RRL, LAL)

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

(9) drum designation

(10) rope length

SECTION 5-1.2: BACKWARD STABILITY

5-1.2.1 General Conditions

(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 a
backward direction shall be equivalent to those conditions
specified in (c)(1) and (c)(2).

Th¢ general conditions for determination of the back-
ward [stability margin, applicable to all cranes within the
scopd of this Chapter, are as follows:

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

(b)| boom positioned at maximum recommended boom
angle

)

(d)

crane to be unloaded (lower load block on support)
outriggers free of the bearing surface when the
crang is counterweighted for “on tires or on wheels”
operation unless specified by the manufacturer for
stationary use

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

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

5-1.2.2 Minimum Backward Stability Criteria

The¢ following are minimum acceptable backward-sta-
bility|criteria:

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

(b)| Crawler Cranes. The horizontal.distance between
the c¢nter of gravity of the crane and the axis of rotation
shall not exceed 70% of the radial distance from the axis of
rotation to the backward tipping fulcrumin the least stable
direction.

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

Tires [or on Wheels” Opération)
7) With the longitudinal axis of the rotating super-
structure of the'crane at 90 deg to the longitudinal axis of
the cqrrier, thé\total load on all wheels on the side of the
carrigr upder the boom shall not be less than 15% of the
total eight of the crane.

5-1:3: BOOM-HOIST,LOAD-HOIST, AND
TELESCOPING BOOM
MECHANISMS

5-1.3.1 Boom Hoist Mechanism

The boom hoist may use actope drum for itls drive or
hydraulic cylinder(s), and the Supporting strufture may
be a gantry or the same hydraulic cylinder($) used to
elevate the boom.

(a) The boom hoist shall be capable of eley
controlling the bpoom with its rated load
boom hoists when reeved according to the mant
specificatigns) and shall be capable of supp
boom and rated load without action by the oj

(b).~In"a rope-supporting and -elevating arr
boem lowering shall be done only under powegr control.
Free-fall lowering of the boom shall not be pgrmitted.

(1) The boom hoist drum shall have suffifient rope
capacity to operate the boom in all positions| from the
lowest permissible to the highest recommended, when
using the manufacturer’s recommended re¢ving and
rope size. No less than two full wraps of rjope shall
remain on the drum with the boom point lgwered to
the level of the crane-supporting surface. The drum
end of the rope shall be anchored to the drum by an
arrangement specified by the crane or rope manufacturer.

(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, 4 braking
mechanism and a ratchet and pawl or othgr 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 boom
support hydraulic cylinder(s) to prevent un¢ontrolled

ating and
for rope
facturer’s
rting the
erator.

angement,

(2)~With the tongitudinal axis of the rotating Super-
structure of the crane in line with the longitudinal axis of
the carrier in either direction, the total load on all wheels
under the lighter loaded 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
total weight of the crane in an area not specified as a work
area (see Figure 5-1.1.3-1).

23
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system failure (e.g., supply hose rupture).

5-1.3.2 Load Hoist Mechanism

The hoist mechanism may consist ofa drum or hydraulic
cylinder(s) with necessary rope reeving.

(a) Load Hoist Drums. The load hoist drum assemblies
shall have power and operational characteristics suffi-
cient to perform all load lifting and lowering functions
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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

facturer. Such a system is recommended to assist in 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

usually desirable-te
Brakes and clutches shall be provided with adjustments
where nefessary to compensate for lining wear and to
maintain force in springs, where used.

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

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

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

(-c}) The drum flange shall extend a minimum one-
halfrope diameter or % in. (13 mm), whichever is greater,
over the fop 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
diameter pf the rope used.

(4) A means controllable from the operator’s station
shall be provided to hold the drum from rotating, in,the
lowering direction and be capable of holding the‘rated
load withqut further action by the operator. Foot-operated
brakes haying a continuous mechanical linkage between
the actuating and braking means, capable of transmitting
full braking force, and equipped with ‘a-positive mechan-
ical meang to hold the linkage in the\applied position, meet
this requifement.

(5) Drum rotation indicatofs should be provided and
located td afford sensing by the operator.

(b) Lopd Hoist Brakes

(1) When poweér-operated brakes having no contin-
uous meg¢hanicdhlihkage between the actuating and
braking mleansare used for controllingloads, an automatic
means shall\be provided to set the brake to prevent the

raduce—-damand-on-thaload-brakal
Feauece—eaeH a6+ttt 10ataoraKe-

fivaac thao naominal diqasaatrar oFf tha yrong and shall
tHireS—the—homar—eataieter—oe+r—+tne—frope—ahe

comply with para. 5-1.7.4.

5-1.3.3 Telescoping Boom

(a) Extension and retraction of boam séctions njay be
accomplished through hydraulic, mechanical, or manual
means.

(b) The powered retract fungtion shall be capaple of
controlling any rated load¢that can be retracted.

(c) An integrally mounted holding device (such as a
load hold check valvej:shall be provided with thq tele-
scopic hydraulic€ylinder(s) to prevent uncontfolled
retraction of the)boom in the event of a hydyaulic
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 stop
controlled acceleration and deceleration.

with

5-1.4.2 Swing Braking Means and Locking Device

Hirec-
f the

(a) Abraking means with holding power in both
tions shall be provided to restrict movement ¢
rotating superstructure, when desired during ng¢rmal
operation. The braking means shall be capable of peing
set in the holding position and remaining so without
further action by the operator.

(b) A device or boom support shall be provided to
prevent the boom and superstructure from rofating
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

load from Talling in the event of Toss of brake control
power.

(2) Foot-operated brake pedals shall be constructed
so that the operator’s feet, when in proper position, will
not slip off, and a means shall be provided for holding the
brakes in the applied position without further action by
the operator.

(c) Power-Controlled Lowering. When provided, a
power-controlled lowering system shall be capable of
handling rated loads and speeds as specified by the manu-
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(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 control station
cranes, the travel controls shall be located in the
carrier cab. Auxiliary travel controls may also be provided
in the crane cab. If there is an operator in the crane cab
when the crane is traveling, communication shall be
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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.

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)
used during the crane operating cycle shall be located
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

(b)] On a crawler crane, the travel and steering
mechpnism shall be arranged so that it is not possible
for both crawlers to freewheel without operator
contrpl. Control shall be effected from the operator’s posi-
tion gn the revolving superstructure.

5-1.5.3 Travel Brakes and Locks
(a)

On crawler cranes, brakes or other locking means
shall pe provided to hold the machine stationary during
work]ng cycles on a level grade or while the machine is
standiing on the maximum grade recommended for travel.
Such [brakes or locks shall be arranged to remain in
engagement in the event of loss of operating pressure
or power.

(b)| On locomotive cranes, brakes shall be provided to
bring|the crane to a stop while descending the maximum
grad¢ recommended for travel. Also, manual brake
engagement means shall be provided to hold the
machjne stationary on the maximum grade recommendéd
for trfavel. Such means shall be arranged to remain in
engagement in the event of loss of operating air pressure.

(c)| On wheel-mounted cranes, brakes shall beprovided
to brihg the machine to a stop. Braking performance shall
comply with the requirements of SAE J1977.

(d)| On wheel-mounted cranes, means\shall be provided
to coptrol completely the crane (carrier travel when
descending maximum grades specified by the manufac-
turer|under maximum loading conditions. Where long
or steep grades are to be.negotiated, a retarder or
similpr device shouldtbe’ provided. Means shall be
provjded to hold«{he machine stationary on the
maximum grade for travel recommended by the manufac-
turer.

(e)| Wheretravel brakes are operated by air pressure,
meanfs shall\be provided for manually or automatically
stoppling-the vehicle when the operating pressure falls

boom telescope (when applicable) shall be[provided
with means for holding in the neutral positioh, without
the use of positive latches.

(c) On machines equipped with-t€lesco
booms, the arrangements of controls shopild be as
shown in Figure 5-1.6.1-1. On_machines not|equipped
with telescoping-type booms, the arranggments of
controls should be as shown'in Figure 5-1.6.1f2.

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

(e) Provisians shall be made for emergency $top in the
event of a dévice malfunction for remote-operatled cranes.

ping-type

5-1.6.2 Control Forces and Movements

(@) Forces shall be not greater than 35 1b (L56 N) on
hand levers and not greater than 50 1b (222 N) on foot
pedals.

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

5-1.6.3 Power Plant Controls

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

(a) start and stop

(b) control the speed of internal combustion engines

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

(d) shift selective transmissions

5-1.6.4 Engine Clutch

belowthespecifted iU tevet.

(f) Vehicle-mounted cranes on commerecial trucks shall
meet the requirements of the U.S. Department of Trans-
portation standards.
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odynamic
(such as torque converter or fluid coupling) drive 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.

All R} i . 1 H 1 ) PR |
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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
7 N  Toward 7N\ 7N\ 7N\
<~ boom « Extend « Lower « Lower
7 N From 7N\ 7N\ . 7N\ .
<.  boom < Retract « Hoist « Raise
Rock forward
to extend _ 1 Push to
Rock rearward 5 6 apply
to retract
Telescope Hoist Brake
Control Operation

1 Swing Control Push forward to swing toward boom, swinging left for
right-side operator position and.right for left-side
operator position. For centrally located operator, same as

left-side operator position. Rull rearward for reverse action.

2 Telescope Control
(If Applicable)

Push forward to extend-telescopic boom. Center position to
hold. Pull rearward.to retract telescopic boom.

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

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

5 Telescope Pedal
(If Applicable)

Rock pedal forward to extend telescopic boom. Center
position to hold. Rock pedal rearward to retract telescopic boom.

6 Hoist Brake
(If Applicable)

Push to stop or hold lowering load. Release to lower load.

GENERAL NOTES:

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

(b) Thearrangementofthe basic controls should be as shown in the control diagram. Controls 1 through 4 are levers for hand operation; cpntrols
5 and § ate-pédals for foot operation, if applicable.

C t ||y HH £ Yo Lo +al dbaict ol ldhal +aod ods o+l H £ 1 ral % 1o f, U osl £ t
c) ControlsHferawxiharyfunetionssuchastelescopeand-hoistshould-beloecatedadiaecentto-the-mainecontrels—Contrelsforaltetherfufictions

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
7 N Toward 7N\ 7N\ 7N\
\ ~/  boom N N, \ s Lower
~ N\ From 7N\ . 7N\ . 7N c
<~/ 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 operatar\position and right for left-side
operator position. Pull back to reverse these actions.
2 Hoist Control Pull back to'hoist. Center (release) to lower by brake 5. Push

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

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

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

Contrel 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) Thearrangement 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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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
transit positions and boom lengths

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

(5) Thedesign factor specified in (4) shall be the total
minimum breaking force of all parts of ropes in the system
divided by the load imposed on the rope system when
supporting the static weights of the structure and the
crane rated load.

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

(e) Rotation-resistant rope shall be given special care

during dnctallation ac i+ ic aacily dayaagad
FHREHRStaHatohasH15—eaSh

3.5
(2) the design factor for boom pendants or standing
ropes shall be not less than 3.0

(b) Fox supporting the boom under recommended

boom ereftion conditions

(1) the design factor forlive or running ropes shall be
not less than 3.0

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

(c) Rothtion-resistant ropes shall have a design factor
of 5 or grdater. [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) Thg design factor specified in (a) through (c) shall
be the totfal minimum breaking force of all ropes in the
system divided by the load imposed on the rope
system when supporting the static weights of structure
and crang rated load.

5-1.7.2 Ropes

(a) Ropes shall be in accordance with the requirements
of the crane manufacturer, rope manufacturer, or-a(qual-
ified pergon, and should be in accordance withyASTM
A1023/A1023M.

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

(c) Rotption-resistant ropes shallnotbe used for boom
hoist reeviing as normally defined.in’ Section 5-1.3.

(d) Rotption-resistant ropesmiay be used as boom hoist
reeving when load hoists.are*ised 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) Allthe réegquirements in para.5-1.3.1 for the boom
hoist me¢ch@anism, with the exception of para.
5-1.3.1(b)(2)"The drum shall provide a first-layer rope

during y-darma sed:
(f) Socketing shall be done in the manner specif

the manufacturer of the wire rope or fitting;

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

(h) Wherever exposed to ambienttemperatures gt the
rope in excess of 180°F (82°C), rope having an indepen-
dent wire-rope or wire-strand.cote, or other temperature
damage-resistant core, shalltbe*used.

ed by

rope,

5-1.7.3 Reeving Accessories

(a) Eye splices shall be made in a manner recommend-
ed by the rope or ¢rane manufacturer, and rope thijnbles
should be used in the eye.

(b) Wire\rope clips shall be drop-forged steel ¢f the
single-saddle- (U-bolt) or double-saddle-type clip. Malle-
ableeast’iron clips shall not be used. For spacing, nymber
of clips, and torque values, refer to the clip manufactfirer’s
recommendation. Wire rope clips attached with Utbolts
shall have the U-bolt over the dead end of the[rope
and the live rope resting in the clip saddle. Clips| shall
be tightened evenly to the recommended torque.|After
the initial load is applied to the rope, the clip| nuts
shall be retightened to the recommended torque to
compensate for any decrease in rope diameter ciused
by the load. Rope clip nuts should be retightened periodi-
cally to compensate for any further decrease in|[rope
diameter during usage.

(c) Swaged, compressed, or wedge socket fittingg shall
be applied as recommended by the rope, crane, or fitting
manufacturer. Any new poured socket or swaged Jocket
assembly used as a boom pendant shall be proof tesfed to
the crane or fitting manufacturer’s recommendatiop, but
in no case greater than 50% of the nominal strengthof the
component wire rope or structural strand.

(d) Wire rope clips used in conjunction with wedge
sockets shall be attached to the unloaded dead and of

pitch diameter of not less than 18 times the nominal
diameter of the rope used.

(2) Allthe requirements of the load hoist mechanism
(see para. 5-1.3.2).

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

(4) The design factor for the boom hoist reeving
system shall not be less than 5.
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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
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Figure 5-1.7.3-1 Dead Ending Rope in a Socket

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

the groove shall be tapered outward and rounded at the
rim tp facilitate entrance of the'rope into the groove.
Flange rims shall run true.about the axis of rotation.

(b)| Sheaves carryingtropes 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
ropeq ffonr becoming fouled when the block is lying on

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

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

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

Load hooks, ball assemblies, and load blocks shall be of

the groumdwitirfoose TopEs:

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

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).

sufficient weight to overhaul the line from the highest
hook position for boom or boom and jib lengths, and
the number of parts of line in use. All hook and ball 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 a latch impractical.
When provided, the latch shall bridge the throat opening
of the hook for the purpose of retaining slings or other
lifting devices under slack conditions (refer to ASME
B30.10).
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SECTION 5-1.8: CABS

5-1.8.1 Construction

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

(b) Openings shall be provided in the front and on both
sides of the cab or operator’s compartment with visibility
forward and to either side. Visibility forward shall include

5-1.8.4 Cab Roof

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

SECTION 5-1.9: GENERAL REQUIREMENTS

a vertical [range adequate to cover the boom point at all
times.

(c) When provided, windows shall be safety glazing
material ps defined in ANSI Z26.1. The front window
may have¢ a section that can be readily removed or
held opey, if desired. If the section is of the type held
in the opdn position, it shall be secured to prevent inad-
vertent clgsure. Awindshield 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
door adjacent to the operator, if of the swinging type,
should ogen outward and, if of the sliding type, should
slide rearpvard to open.

(e) A clear passageway shall be provided from the
operator’g 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 I.[latforms to Cab

(a) Pripcipal walking surfaces shall be of a gkid-
resistant fype.

(b) Oufside platforms, if furnished, shall\be provided
with guardlrails in accordance with SAEJ2703. Where plat-
forms are foo narrow to use guardrailsyhandholds shall be
provided pt convenient points above the platform.

5-1.8.3

(a) Onocomotive cranés; handholds and steps shall be
provided for access to\the car and cab. Their construction
shall conform to_the requirements of the United States
Department of Fransportation, Federal Railroad Admin-
istration, Railroad Safety Appliance Standards applicable
to cars oflspecial construction (49 CFR 231.18) and flat

ccess to Cab

5-1.9.1 Booms

(a) Boom Stops. Stops shall be provided to resikt the
boom falling backwards. Boom stops should be of ¢ne of
the following types:

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

(b) ]ibs shall be restrainedfrom backward overtufning.

(c) Aboom angle or'radius indicator readable from the
operator’s station_shall be provided.

(d) Aboom heist'disconnect, shutoff, or hydraulidrelief
shall be provided to automatically stop the boom|hoist
when the boom reaches a predetermined high angle.

(e) A beom length indicator readable from the dpera-
tor’s station shall be provided for telescoping bpoms
unless'the load rating is independent of the boom l¢ngth.

{f) Booms, boom sections, and jibs shall be iderjtified
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 outsidefof the
cab and discharged in a direction away from the operator.
All exhaust pipes shall be guarded or insulated to prevent
contact with personnel when performing normal duties.

5-1.9.3 Outriggers

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

(b) An indicator shall be provided at the operptor’s
station(s) that allows the operator to visually determine
if the horizontal outrigger beam positions coincidg with
the positions specified on the load rating chart.

cars (49 CFR 231.6).

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

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

30

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

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

(e) Partially Extended Outrigger Beams, Outrigger
Beam Position
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(1) Adevice shall be provided thataccurately locates
the outrigger beam horizontal position(s) to coincide with
the position(s) specified on the load rating chart.

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

5-1.9.4 Locomotive Crane Equipment

(a) Truck Wedges or Jacks. Locomotive crane cars shall

Without such 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) Telescopic boom cranes shall be equipped with an
anti-two-block device or a two-block damage prevention
feature for all points of two-blocking (e.g., jibs, exten-

sions).

th an anti-

be provided with removable wedges or jacks for transmit-
ting loads from the crane body directly to the wheels
withqut permitting the truck springs to function when
handling heavy loads. These wedges shall be removable,
or th¢ jacks releasable, in a manner positive for transit.
(b)| Truck Center Pins. Each truck center pin shall be
provifled with a connecting means, such as a king bolt, to
permjt truck weight to contribute to crane stability.

5-1.9.5 Welded Construction

Allwelding procedures and welding operator qualifica-
tions|shall be in accordance with AWS D14.3/D14.3M
wher| welding is to be performed on load-sustaining
members. Where special steels or other materials are
used,[the manufacturer shall provide welding procedures.

5-1.9.6 Replacement Parts

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

5-1.9.7 Guards for Moving Parts

(a)| Exposed moving parts (e.g., gears;-Set screws,
projefting keys, chains, chain sprockets,'and reciprocating
or rofating parts) that might constitute a hazard under
normpl operating conditions shall be guarded.

(b)| Guards shall be fastenéd jand shall be capable of
supperting, without permanent distortion, the weight
of a 200 Ib (90 kg) persen’ unless the guard is located
where it is impossible for a person to step on it.

5-1.9.8 Clutch'and Brake Protection

Dry friction\brakes and clutches shall be protected
againpt rdin‘and other liquids such as oil and lubricants.

—_

5-1.938

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

5-1.9.10 Operational Aids

The crane and/or device manufacturer’s instructions
shall describe the purpose of the device. The crane
and/or device manufacturer shall provide recommenda-
tions for continued operation or shutdown of the crane if
operational aids are inoperative or malfunctioning.
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(h) Lattice boom cranesshallbe pnlnipppd wi
two-block device or atwo-block warning feattice
tions for all points of two-blocking.

(c) Anti-two-block devices and two-bloc
prevention features shall comply with SAE ]J1

that func-

k damage
05.

5-1.9.10.2 Load Indicators, Rated Capacity Indica-

tors, and Rated Capacity Limiters.

(a) All cranes with a1naximum rated load ca
tons or more shall have’a load indicator, rate
indicator, or rated«capacity (load) limiter.

(b) Load indicators shall comply with SAE

(c) Rated~capacity indicators and rated
limiters shall”comply with SAE J159.

5-119.10.3 Boom Angle or Radius Indicat

(a) See para. 5-1.9.1(c).
(b) Boom angle and radius indicators shall co
SAE ]375.

pacity of 3
1 capacity

376.
capacity

pr.

mply with

5-1.9.10.4 Boom Hoist Disconnect, Shutoff, or

Hydraulic Relief.

(a) See para. 5-1.9.1(d).
(b) Boom hoist disconnects, shutoffs, or
reliefs shall comply with SAE J999.

5-1.9.10.5 Boom Length Indicator.

(a) See para. 5-1.9.1(e).
(b) Boom length indicators shall comply
J1180.

5-1.9.10.6 Crane Level Indicator. §
5-1.9.12(d).

5-1.9.10.7 Drum Rotation Indicator.

hydraulic

with SAE

ee para.

(a) See para. 5-1.3.2(a)(5).

J1332.

5-1.9.11 Lubricating Points

with SAE

Lubricating points should be accessible without the

necessity of removing guards or other parts.
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5-1.9.12 Miscellaneous Equipment

(a) The fueltankfiller pipe shall belocated or protected
so as not to allow spill or overflow to run onto the engine,
exhaust, or electrical equipment of the machine being
fueled.

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

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

ment’s ability to meet the performance requirements of
SAE J987, done by the crane manufacturer or a qualified
person, are acceptable.

(b) Prototype booms, jibs, masts, lattice 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-

ments-abiity-te-meet-the-perfermancerequirements of

(d) Megns shall be provided for the operator to visually SAE J1063, done by the crane manufacturer or a qualified
determing the levelness of the crane. person, are acceptable.

(e) Hydraulicreliefvalves used to limit maximum pres-
sure developed within the hydraulic system shall have SECTION 5-1.11: CRANES USED FOR'OTHER THAN
pressure|settings to permit operation under rated
loading cpnditions and also to meet the requirements LIFTING SERVICE
of para. 51.3.1(a). (a) When cranes within theSeope of this Volunje are

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

(g) Dutable signs shall be installed at the operator’s
station and on the outside of the crane, warning that elec-
trocutionfor serious bodily injury may occur, unless a
minimum clearance of 10 ft (3 m) is maintained
between pnergized lines (up to 50 kV) and the crane,
load line, |rigging, and load, and that greater clearances
are required for higher voltages (refer to
Table 5-3{4.5.1-1).

SECTION 5-1.10: STRUCTURAL PERFORMANCE

(a) Prqtotype booms, jibs, bar pendants, gantries,
masts, oufriggers, carrier frames, and upper frames of
productidn models of pendant-supported latticé boom
cranes shall meet the performance requirements of
SAE ]987] On special designs (not production models)
or specifidlift situations, calculations thatverify the equip-

used for service other than diftifig service, the manufac-
turer or (when not available from the manufactuter) a
qualified person shall establish the ratings, operating
limitations, maintenance, testing, and inspection require-
ments that apply.during that use. The manufactuger or
qualified person.shall consider, as minimum require-
ments, the maihtenance, testing, and inspection require-
ments in:Chapter 5-2 and the conduct of operjators
provisions in Section 5-3.1.

(b)\Documentation supporting the ratings, ope
limitations, maintenance, testing, and inspection re
mients of (a) shall be maintained.

rating
uire-

SECTION 5-1.12: TRANSLATIONS OF SAFETY
RELATED INFORMATION A
CONTROL DESIGNATIONS

DELETED
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Chapter 5-2
Inspection, Testing, and Maintenance

SECT/ION 5-2.1: INSPECTION — GENERAL

Inspections 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
constlitutes a hazard, and if so, what additional steps
need [to be taken to address the hazard.

5-2.1.1 Inspection Classification

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

(b)| Regular Inspection. The inspection procedure for
cranes in regular service is divided into two general clas-
sificafions based on the intervals at which inspections
should be performed. The intervals depend on the
nature of the critical components of the crane and the
degr¢e of their exposure to wear, deterioration, or
malfynction. The two general classifications are herein
desighated as frequent and periodic, with respective inter-
vals Hetween inspections as defined below, or as, specifi-
cally recommended by the manufacturer or.a’qualified
person.

7) frequentinspection — daily to moenthly intervals
?) periodic inspection — 1-menth to 12-month
interyals

5-2.1.2 Frequent Inspection

[tens such as those listed in(a) through (j), and all items
specified for frequent<nspection by the crane manufac-
turer] or a qualified person, shall be inspected for
defecfs at intervals-as defined in para. 5-2.1.1(b)(1) or
as specifically’indicated by the manufacturer, including
observation. during operation for any deficiencies that
might app€ar between regular inspections. Any deficien-
cies shallbe carefully examined and a determination made

(d) operational aids for malfunction: daily;when used.
(e) all hydraulic hoses, particularly these that flex in
normal operation of crane functions, should He visually
inspected once every working day, when used.
(f) hooks and latches for deformation, |chemical
damage, cracks, and wear (reféeyto ASME B3(.10).
(g) rope reeving for compliance with cranel manufac-
turer’s specifications.
(h) electrical apparatus for malfunctioning, signs of
excessive deterioratian, dirt, and moisture accymulation.
(i) hydraulic syzstem for proper oil level: daily, when
used.
(j) tires for' recommended inflation pressure.

5-2.1:3 Periodic Inspection

CGemplete inspections of the crane shall be pegformed at
Intervals as generally defined in para. 5-2.1.1(b)(2),
depending on the crane’s activity, severity of service,
and environment, or as specifically indicatged below.
These inspections shall include the requirgments of
para. 5-2.1.2, items such as listed in (a) thijough (p),
and all items specified for periodic inspectipn by the
crane manufacturer or a qualified person. Any d¢ficiencies
shall be examined and a determination mpde as to
whether they constitute a hazard.

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

(b) loose bolts or rivets

(c) cracked or worn sheaves and drums

(d) worn, cracked, or distorted parts such as pins, bear-
ings, shafts, gears, rollers, and locking devices

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

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

(g) lack of performance and compliance witH safety re-

as to whether they constitute a hazard.

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

(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.

quirements of gasoline, diesel, electric, or other power
plants

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

(21)
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(1) evidence of leakage at the surface of the flexible
hose or its junction with the metal and couplings.

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

(3) leakage 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

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.

oo te—the—Tce e r e ee—-oo—eremeats

in contactl or otherwise protect the components.
(m) hyglraulic and pneumatic pumps and motors
(1) lpose bolts or fasteners
(2) l¢aks at joints between sections
(3) shaft seal leaks
(4) unusual noises or vibration
(5) 1pss of operating speed
(6) excessive heating of the fluid
(7) 1¢ss of pressure
(n) hydraulic and pneumatic valves
(1) cracks in valve housing
(2) improper return of spool to neutral position
(3) lg¢aks at spools or joints
(4) slicking spools
(5) failure of relief valves to attain correct pressure
setting
(6) relief valve pressures as specified by the
manufactiyirer
(o) hydraulic and pneumatic cylinders
(1) drifting caused by fluid leaking across the piston
(2) rpd seals leakage
(3) lg¢aks at welded joints
(4) spored, nicked, or dented cylinder rods
(5) dented case (barrel)
(6) lpose or deformed rod eyes or connecting joints
(p) evidlence of rubber particles on the hydraulic filter
element, which may indicate hose, Q-ring, or other rubber
component deterioration. Metal-chips or pieces on the
filter may|denote failure in pumps, motors, or cylinders.
Further checking will be necessaty to determine the origin
of the prdblem before carrective action can be taken.

5-2.1.4 Cranes Not-in Regular Use

(a) A crane thathasbeenidle for a period of 1 month or
more, but[lessthan 6 months, shall be given an inspection
conforming Wwith the requirements of paras. 5-2.1.2 and

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 besinspected and tested in
accordance with the device/crane manufacturer’s r¢com-
mended procedures as part-of the periodic inspectjon of
para. 5-2.1.3.

(c) When operational aids are inoperative or malfunc-
tioning, the crapesand/or device manufacturer’s r¢com-
mendations for €ontinued operation or shutdoywn of
the crane shall be followed until the problem|s are
corrected\[refer to para. 5-3.2.1.2(b)(1)]. Withou{ such
recommendations and any prohibitions from the manu-
facturer against further operation, the requirements of
para. 5-3.2.1.2(b) shall apply.

SECTION 5-2.2: TESTING
5-2.2.1 Operational Tests

(a) Each new production crane shall be tested jy the
manufacturer to the extent necessary to ensure cqmpli-
ance with the operational requirements of this Section.
Testing shall include, but is not limited to, the following:

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

(b) Where the complete production crane is not
supplied by one manufacturer, such tests shall be
conducted at final assembly.

napational crana tact waclee chall Lo oo d
T S-St oet-Hiat

avail-

5-2.4.2(a) before being placed in service.

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

(c) Standby cranes shall be inspected at least semi-
annually 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.

P

() O
6 optrataomar—tant—estTes

able.

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.
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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 mnAn Brigrto-puttinae tha crana hacly 19 capegion
PFoF—+6-pt g-te—erane-—s -Serviee-

(b) “Warning” or “Out of Order” signs shall be placed on
the crane controls. Forlocomotive 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-

aptic ramauand
Femoveear

o C—pTrroT—cO—patertt eI Tt

?) Written reports that show test procedures and
m the adequacy of repairs or alterations shall be
hed by a designated person.

Where rerating is necessary

7) no crane shall be rerated in excess of the original
atings unless such rating changes are approved by
ane manufacturer or a qualified person

?) any crane being rerated in excess of the original
load rfatings shall be tested under the direction of the crane
manufacturer or a qualified person to confirm compliance
with fthe requirements of para. 5-1.1.1(d) and Section
5-1.1¢9

confil
furnis

(9

load 1
the ci

SECTION 5-2.3: MAINTENANCE

5-2.3.1 Preventive Maintenance

(a)| A preventive maintenance program shall be estab-
lished and 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 recommgndations
based on a review of the crane application andgperations.
Dated records should be placed on file.

(b)| It is recommended that replatenment parts be

obtaiped from the original equipment'manufacturer.

5-2.3.2 Maintenance Procedure

(a)
crang
cable

Before adjustments~and repairs are started on a
the following precautions shall be taken, as appli-

1) Place the crane where it will cause the least inter-
Ce with othér' equipment or operations in the area.
?) Setall'eontrols in the off position and ensure that
all operating features are secured from inadvertent
motiqn by brakes, pawls, or other means.

feren

m.
THeeTs

5-2.3.3 Adjustments and Repairs

(a) Any hazardous conditions dis¢los€d by the inspec-
tion requirements of Section 542:1.Shall be [corrected
before operation of the crane~is_resumed. Adjustments
and repairs shall be done only\by designated personnel.

(b) Adjustments shall ‘he/made within the|manufac-
turer’s specified tolerances to maintain cortect func-
tioning of components: The following are examples:

(1) functional*operating mechanisms

(2) operdtional aids

(3) pné€umatic, electronic, hydraulic, and mechanical
control systems

(4)>power plants

(5) braking systems

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

(1) critical parts of functional operating m¢chanisms
that are cracked, broken, corroded, bent, or ekcessively
worn.

(2) critical parts of the crane structur¢ that are
cracked, bent, broken, or excessively corroded.

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

(d) Repairs shall be made according to the
turer’s instructions if instructions are availab
instructions from the manufacturer, repair
made according to the directions of a qualifie

(e) Repairs shall return the crane to a co
structural, mechanical, and functional infegrity to
permit operation of the crane in accordancg with the
manufacturer’s published performance specifications.

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

manufac-
e. Absent
5 shall be
H person.
hdition of

(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 compo-
nents.

35

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) Ma¢hinery shall be stationary while lubricants are
being apglied and protection provided as called for in
paras. 542.3.2(a)(2) through 5-2.3.2(a)(5), unless
equipped [for automatic or remote lubrication.

SECTION 5-2.4: ROPE INSPECTION,
REPLACEMENT, AND
MAINTENANCE

5-2.4.1 General

(a) Dug to crane design configuration to maintain
mobility, sheave diameters, drum diameters, and rope
design factors are limited. Because of these limited
design pqrameters, inspection to detect deterioration
in accordance with para. 5-2.4.2 and timely replacement
in accordance with para. 5-2.4.3 are essential. The infor-
mation listed in para. 5-1.1.4(b) should be reviewed prior
to periodif inspection to determine if the ropes currently
installed ¢n the crane correspond to the records.

(b) All nspections shall be performed by a desighated
person. Any deficiencies identified shall be examined and
a determination made by a qualified person as to whether
they constitute a hazard, and if so what-additional steps
need to bp taken to address the hazard:

5-2.4.2 |nspection

(a) Frequent Inspection
(1) All running ropes in service should be visually
inspected once each working day. A visual inspection
shall consjst of obseryation of all rope that can reasonably
be expect¢d to beinwse during the day’s operations. These
visual obsprvations should be concerned with discovering
gross danfagethat may be an immediate hazard, including

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

(-e) internal wear or brokenywites for ropesfoper-
ating on synthetic sheaves. Commonrindicators of infernal
deterioration include localizéd reduction in|rope
diameter, corrosion betweénthe strands, localized lgngth-
ening of rope lay, wire displacement, or wire distdrtion.

(-f) core failure'in rotation-resistant ropes (see
Figure 5-2.4.2-1).When such damage is discoverefl, the
rope shall eithér _be removed from service or given an
inspection as detailed in (b).

(2) €arg shall be taken when inspecting sectigns of
rapid deterioration such as flange points, crosgover
point§,"and repetitive pickup points on drums.

(3) Careshall be taken when inspecting certainjropes
such as the following:

(-a) rotation-resistant ropes, because of|their
higher susceptibility to damage and increased detefiora-
tion when working on equipment with limited design pa-
rameters. The internal deterioration of rotation-resjstant
ropes may not be readily observable.

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

(b) Periodic Inspection

(1) The inspection frequency shall be determirjed by
a qualified person and shall be based on such factprs as
expected rope life as determined by experience dn the
particular installation or similar installations, seyerity
of environment, percentage of capacity lifts, freqpency
rates of operation, and exposure to shock loads. Ispec-
tions need not be at equal calendar intervals and shopld be
more frequent as the rope approaches the end of its useful

life. This inspection shall be performed at least anrjually.
(7) Darindir incparfinnc shall cover the entirel ngth

the followimg:

(-a) distortion of the rope such as kinking,
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.

of the rope. Only the surface wires of the rope need be
inspected. No attempt should be made to open the
rope. Any deterioration resulting in an appreciable loss
of original strength, such as the conditions described
below, shall be noted and a determination made as to
whether further use of the rope would constitute a hazard.

(-a) points listed in (a)

(-b) reduction of rope diameter below nominal
diameter due to loss of core support, internal or external
corrosion, or wear of outside wires
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(-c) severely corroded or broken wires at end
connections

(-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

(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 ratingsand allowable line pull shown on

where-eerroded—erbreken—wires—mav—protrude
P-EoFFroaea—erBroxeR—wiresay-protruae

5-2.4

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

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

1) Broken Wires

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

(-b) inrotation-resistant ropes, two randomly dis-
tributed broken wires in six rope diameters or fourp
randqmly distributed broken wires in 30 rope diameters.
For special conditions relating to rotation-resistant tope,
refer [to para. 5-3.2.1.1(e)(1)(-b).

?) one outer wire broken at the point of eohtact with
the cqre of the rope that has worked its way out of the rope
structure and protrudes or loops out fram the rope struc-
ture. Additional inspection of this section is required.
3) independent wire rope(orée (IWRC) or strand
brotrusion between the guter strands.

4) kinking, crushing, birdcaging, or any other
damajge resulting in distértion of the rope structure.

5) apparent damage from any heat source,
including, but netdimited to, welding, power line
strikgs, or lightning:

6) reduction from nominal diameter of more than

.3 Rope Replacement

brokd
stran

core

5%.
7). i standing ropes, three or more broken wires in
one rppé lay anywhere in the wire rope or two or more

trHe—ToatTraty

(2) If changes to the reeving specification$ and/or a
reduction in load ratings is necessary, theselehgnges shall
be approved by the crane manufacturer or g qualified
person. Prior to lift operations, thie) change$ shall be
durably noted and maintained with’the load rating chart.

(g) When replacement wifex¥opes are instplled on a
crane, the requirements<of,para. 5-1.1.4(b) shall be
followed. The date of installation shall be notgd.

(h) Ropes Notin Regular Use. All rope that hag been idle
for a period of a‘month or more due to shutdown or
storage of a ecrane on which it is installed shall be
given an ingpéction in accordance with para. [5-2.4.2(b)
before itds placed in service. This inspectiofp shall be
for all types of deterioration and shall be performed in
accordance with para. 5-2.4.1(b).

(@) Inspection Records

(1) Frequent Inspection. No records reqyired.

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

(j) A long-range inspection program should| be estab-
lished and should include records on the exanlination of
ropes removed from service so that a relationship can be
established between visual observation and actual condi-
tion of the internal structure.

5-2.4.4 Rope Maintenance

(a) Rope should be stored to prevent damage or dete-
rioration.

(b) Unreeling or uncoiling of rope shall be ddne as rec-
ommended by the rope manufacturer and with care to
avoid kinking or inducing a twist.

(c) Priorto cutting a wire rope, seizings shal

be placed

broken wires at end connections.

(8) severe corrosion as evidenced by pitting.

(9) deviation shall be allowed from the removal
criteria listed in (1) through (8) only with written
approval of the manufacturer of the specific wire rope.

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

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

37

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) onpreformed 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

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 isadequate) by cutting off a section at the worn end,

should be
that does

concultad. Tyhieant apmnlind chall ha oftha tyuna
coRSHrtea U eahttappreaSnarBe-6thetype

not hinder visual inspection. Those sections of

and thie chifting tha vwaar to diffarant apaac of tha
et S-StHrehRgthe-Wwear—to-airereferareasoer—+ne

rope.
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Chapter 5-3
Operation

SECT/ION 5-3.1: QUALIFICATIONS AND

RESPONSIBILITIES

5-3.1.1 Operators

(a)| Cranes shall be operated only by the following per-
sonngl:
1) those who have met the requirements of

5-3.1.2(a) through 5-3.1.2(c) and para. 5-3.1.2(f).
?) those who have met the requirements of
para.[5-3.1.2(d) and who are training for the type of
cranelbeing operated. While operating the crane, trainees
shall be under the supervision of a designated person. The
number of trainees permitted to be supervised by a single
desighated person, the physical location of the designated
person while supervising, and the type of communication
requifed between the designated person and the trainee
shall pe determined by a qualified person.
3) maintenance personnel who have completed all
operdtor trainee qualification requirements. Operation-by
these[persons shall be limited to those crane functions
necegsary to perform maintenance on the crane or to
verifyf the performance of the crane after maintenance
has been performed.
4) inspectors who have compléted all operator
trainge qualification requirements:@peration by these
persons shall be limited to those{ cyane functions neces-
sary to accomplish the inspection.

(b)| Only the personnel specified in (a), oilers, supervi-
sors, and those specific persons authorized by supervisors
shall pnter a crane cabiPersons shall only enter the cab
when| their duties require them to do so, and then only
with the knowledge’of the operator or other appointed
persons.

paras|

5-3.1.2_Qualifications

(1) successful completion of a physical’examination
that demonstrates the following:
(-a) distant visual acuity of |at leajst 20/40
(Snellen) in each eye without corrective |enses or
visual acuity separately correeted to 20/40((Snellen)
or better with corrective lenses, distant binocular
acuity of at least 20/40 (Snellen) in both eyg¢s with or
without corrective lenses) field of vision of af least 70°
in the horizontal Meridian in each eye, and the ability
to recognize the colors of traffic signals and devices
showing standard red, green, and amber.
(-b) perception of a forced whispered vpice in the
better earatnot less than 5 ft with or without the use of a
hearingaid or, if tested by use of an audiomettic device,
doestnot have an average hearing loss in the petter ear
greater than 40 dB at 500 Hz, 1,000 Hz, and| 2,000 Hz
with or without a hearing aid when the aufliometric
device is calibrated to American National [Standard
(formerly ASA Standard) Z24.5—1951.
(-c) a negative result for a substance gbuse test.
The level of testing will be determined by thq standard
practice for the industry where the crane is pmployed
and this test shall be confirmed by a recognized laboratory
service.
(2) no clinical diagnosis of high blood prefssure that
would interfere with the ability to operate eqhipment
(3) no clinical diagnosis of rheumatic,|arthritic,
orthopedic, muscular, neuromuscular, or|vascular
disease that interferes with his/her ability fo control
and operate equipment safely
(4) noclinical diagnosis of a condition thatfis likely to
cause loss of consciousness or any loss of ability|to control
the equipment
(5) nomental, nervous, organic, or functional disease
or psychiatric disorder likely to interfere with his/her
ability to operate equipment safely

5-37I.2. I Quatifications forOperators. Operatorsshnall ——_(6) N0 impairment or 10Ss of a hand or finger that

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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interferes with prehension or power grasping; or an
arm, foot, or leg that interferes with the ability to
perform normal tasks associated with operating equip-
ment; or any other significant limb defect or limitation
that interferes with the ability to perform normal tasks
associated with operating equipment

(b) Operator requirements shall include, but not be
limited to, the following:
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(1) evidence of successfully passing a physical exam-
ination as defined in (a).

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

(3) demonstrated ability to read, write, comprehend,
and use anpithmeticand-aloadratingchartin a g
of the crape manufacturer’s operation and maintenance
instructiop materials.

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

(5) datisfactory 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
procedurgs, and traveling by appropriate written, oral,
or practical methods.

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

(c) Opdgrators who have successfully qualified for a spe-
cific craneltype shall be required to be requalified if super-
vision de¢ms it necessary. Requalification shall include;
but not be¢ limited to, the following:

(1) dvidence of successfully passing a cufpent
physical gxamination as defined in (a)

(2) shtisfactory completion of a written examination
covering ¢perational characteristics, contrels; and emer-
gency conlftrol skills, such as response.to_fire, power line
contact, 1dss 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 use aifithmetic and(a load rating chart, in the language
of the crape manufacturer’s operation and maintenance
instructiop matetials

(4) sptisfactory completion of a combination written
and verbdl test on load rating chart usage that covers a

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

(d) Trainee qualification requirements shall include,
but not be limited to, the following:

(1) evidence of successfully passing a current
physical examination as defined in (a)

(2) satisfactory completion of a written examination
covering safety, operational characteristics and limita-

t e i HHeation

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 maintehance
instruction materials
(4) satisfactory completion of @ combination wiritten

and verbal test on load rating chartusage covering various
crane configurations
(e) Trainee qualification,/operator qualification, and
operator requalification shall be performed by a glesig-
nated person who, by experience and training, fplfills
the requirements~of a qualified person.
(f) Operatofphysical examinations shall be redquired
every 3 yr as\defined in (a), or more frequently if Juper-
vision deems it necessary.

5-3.1.2.2 Qualifications for Riggers

{a) Rigger qualifications shall include evidence offsatis-
factory completion of a written and a practical examina-
tion covering the following:

(1) the selection and use of applicable slings, rigging
hardware, and below-the-hook lifting devices, including
their limitations, rigging practices, associated hazards,
and inspection requirements

(2) the applications of standard hitches

(3) load weight and center of gravity estimption,
effect of angle on rigging components, and load movg¢ment
potential while suspended

(4) theapplicable inspection and operating praictices
according to the criteria of the applicable ASME B30
Volume (i.e,, B30.9, B30.10, B30.20, B30.23, or B3p.26)

(b) Personnel performing rigging tasks who do not
meet (1) through (4) (e.g. rigger trainees) shall be directly
supervised by a qualified rigger while performing rigging
activities.

selection of the configurations (the crane may be equipped
to handle) for the crane type for which requalification is
being sought

(5) satisfactory completion of an operation test
demonstrating proficiency in handling the specific
crane type for which requalification is being sought,
including both prestart and poststart inspections, maneu-
vering skills, shutdown, and securing procedures
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5-3.1.3 Responsibilities

While the organizational structure of various projects
may differ, the following roles are described here for
purposes of delineating responsibilities. All responsibil-
ities listed below shall be assigned in the worksite organ-
ization. (A single individual may perform one or more of
these roles.)

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

(21)
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(b) Crane User. The crane user arranges the crane’s
presence on a worksite and controls its use there.

(c) Site Supervisor. The site supervisor exercises super-
visory control over the worksite on which a crane 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 associated per-
sonnel.

(j) providing necessary technical and safety-related
information available in a language specified by the
crane user that can be read and understood for the
purposes of operation, inspection, and maintenance of
the covered equipment. If the information is not available
in a language specified by the crane user, a translation of
the original manufacturer’s written technical and safety
information shall be obtained from the manufacturer or
from a translation service provider. The translation(s)

(e)
contrpls the crane’s functions.

(f) |Rigger. The rigger selects, configures, and assembles
the rigging equipment for attachment, support, control,
and detachment of the load during lifting activities.

(9)| Signalperson. The signalperson delivers hand,
voice]or special signals (see Section 5-3.3) to direct move-
ment|of the crane and/or load when necessary [see para.
5-3.13.3.1(v)].

5-3.1.3.1 Responsibilities of the Crane Owner and
Crane¢ User. In some situations the owner and the user
may lje the same entity and is therefore accountable
for all of the following responsibilities. In other cases,
the user may lease or rent a crane from the owner
without supervisory, operational, maintenance, or
support personnel or services from the owner. In these
situatjions, paras. 5-3.1.3.1.1 and 5-3.1.3.1.2 shall apply.

Cranag Opoyrator Tha crana o
T o p e atoF—re—€rahe—o

§-3.1.3.1.1 Crane Owner. The crane owner’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 requirements
defingd by the user.

(b)| providing a crane and all necessary  components,
specified by the manufacturer, that meets the user’s
requgsted configuration and capacitys

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

(d)] providing additional.technical information
pertajning to the crane, negessary for crane operation,
when| requested by the ‘¢rane user.

(e)| providing field assembly, disassembly, operation,
mainftenance information, and warning decals and
placards installed™as prescribed by the crane manufac-
turer

(f) |establishing an inspection, testing, and maintenance
progranyin accordance with Chapter 5-2 and informing

chall vanat tha raoiivaraante Af napac O 1 1( 3) and
S e etefreqtHreme Rt o patrasS—o—= =

5-1.1(e)(4).

5-3.1.3.1.2 Crane User. The crane user’s rgsponsibil-
ities shall include the following:

(a) complying with the requiréments of this Volume,
manufacturer’s requirements,-and those regulptions ap-
plicable at the worksite.

(b) using supervisors for'efane activities that meet the
requirements for a(qualified person as defined in
para. 5-0.2.2.

(c) ensuringthatthe craneisin proper operating condi-
tion prior to ihitial use at the worksite by

(1) verifying that the crane owner has
documentation that the crane meets the req
of paray5-2.1.5

(2) verifying that a frequent inspection
pérformed as defined in para. 5-2.1.2

(d) verifying that the crane has the necesspry lifting
capacity to perform the proposed lifting opefations in
the planned configuration. Load rating charts 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.

(e) using crane operators that meet the reqpirements
ofparas.5-3.1.1 and 5-3.1.2(f) and are qualified §o perform
the tasks that will be required with the crane that they are
assigned to operate.

(f) ensuring the assigned operator(s) have peen noti-
fied of adjustments or repairs that have not yet been
completed, prior to commencing crane operatjions.

(g) designating personnel in accordapce with
Section 5-0.3 for the purpose of maintenande, repair,
transport, assembly, disassembly, and supervising
lifting activities.

(h) designating personnel in accordapce with
ion 5-2.1.

provided
lirements

has been

Section 5-03 for inspections as rp(}nirpd in Sed|

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, assembly, and disassembly.

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

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

41

(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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(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
responsib'lih'ac cshall incliada tha Fnllnnying:

(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:

eSSt eratrC—ent—1o1o-vv it

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

(b) determining ifadditional regulations are applicable
to crane (perations.

(c) ensprring thata qualified person is designated as the
lift director.

(d) enduring that crane operations are coordinated
with othefr jobsite activities that will be affected by or
will affect| lift operations.

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

(1) access roads for the crane and associated equip-
ment

(2) spfficient room to assemble and disassemble the
crane

(3) an operating area that is suitable for the crane
with respect to levelness, surface conditions, support
capabilitly, proximity to power lines, excavations,
slopes, unyderground utilities, subsurface construction;
and obstrjuctions to crane operation

(4) traffic control as necessary to restrict unauthor-
ized accegs to the crane’s working area

(a) being present at the jobsite during lifting dpera-
tions.
(b) stopping crane operations if alerted-te-an ynsafe
condition affecting those operations.
(c) ensuring that the preparation ofthe area needled to
support 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 afrea.

(e) ensuring that personnel involved in crane dpera-
tions understand their responsibilities, assigned duties,
and the associated_hazards.

(f) addressingsafety concernsraised by the operator or
other personnél and being responsible if the lift difector
decides to‘overrule those concerns and directs frane
operations to continue. (In all cases, the manufactfirer’s
criteria. for safe operation and the requirements df this
Volume shall be adhered to.)

(g) appointing the signalperson(s) when requir
crane and/or load movement, and conveying that
mation to the crane operator.

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

(i) allowing crane operation near electric power

bd for
infor-

lines

(f) enspring that work involving the assembly and . | -
disassembly of a crane is supervised by a qualified person. o-nly when t.he requirements c.)fpara. > 3'4'5. and any a.ddl
(g) enduring that crane operators,miegt the require- tional requirements determined by the site supefvisor
g & P e d have been met.
ments of para. 5-3.1.2. (j) ensuring that precautions are implemented when
(h) ensjuring that conditions that.may adversely affect 5 pre S are ump .
. e . hazards associated with special lifting operatior]s are
crane opefations are addresseds'Such conditions include, . . 1.
but t limited to. the following: present. Such operations include, but are not limited
ut are ngt limited to, the following: to, the following:
(1) poor soil conditions (1) multiple crane lifts
(2) wind velocity(or gusting winds nuitp
(3) Heavy rain (2) lifting personnel
@) b vy (3) pick and carry operations
(5) ex%reme told (4) mobile cranes operating on barges
(6) atificial lightin (5) multiple load line use
alr 8 g (k) Pncnring that the npplir‘nhlp requirements of ASME

(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
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B30.23 are met when lifting personnel.

(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) obtainingthe 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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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. When-
ever the operator has doubt as to the safety of crane opera-
tions, the operator shall stop the crane’s functions in a
controlled manner. Lift operations shall resume only
after safety concerns have been addressed or the conti-

nuaties of-crana agpnarationsis-diractad-byvthalift diractor
H-et+-€rahie-epera GrecteaDy-teHreairector:

(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
configurations that will be used and verifying, using

that tha crana haoc

oS TS

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

(a)| reviewing the requirements for the crane with the
lift director before operations.

(b)| knowing what types of site conditions could
adver|sely affect the operation of the crane and consulting
with the lift director concerning the possible presence of
those| conditions.

(c)| understanding and applying the information
contajined in the crane manufacturer’s operating manual.

(d)| understanding the crane’s functions and limitations
as wdll 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
to conffirm the correct crane configuration to suit the load,
site, and lift conditions. Load rating chart(s) may be
tempprarily removed from the crane for lift planning
or other purposes, provided the charts are replaced in
the manufacturer’s designated location before operating
the cfane.

(f) [refusing to operate the crane when any pertion of
the lopd or crane would enter the prohibited.Zone of ener-
gized[power lines except as defined in para-5-3.4.5.4.

(g9)| performing a daily inspectiofinas specified in
para.|5-2.1.2(a), paras. 5-2.1.2(c)ythrough 5-2.1.2(f),
para.|5-2.1.2(i), and para. 5-2.4.2(aj(1).

(h)| promptly reporting the néed for any adjustments or
repairs to a designated perSon.

(i) |following applicable lock out/tag out procedures.

(j) [not operating thé'crane when physically or mentally
unfit.

(k)| ensuring that-all controls are in the off or neutral
position and thatall personnel are in the clear before ener-
gizing the ¢rahe or starting the engine.

(1) [net"engaging in any practice that will divert the

crand npprnfnr'c attention while actually npprqfing the

theloadratingchart{s); sufficient
net capacity for the proposed lift.
(u) considering all factors known thatmigh{ affect the
crane capacity and informing the lift director of the need to
make appropriate adjustments.
(v) knowing the standard and)special signalf as speci-
fied in Section 5-3.3 and respénding to such signals from
an appointed signalpersoni(When a signalperson is not
required as part of the liftoperation, the operator is then
responsible for the movément of the crane anfd/or load.
However, the opetator shall obey a stop or emergency
signal(s) at all. times, no matter who gives it.)
(w) understanding basic load rigging proceflures. For
responsihility’ of rigging the load and ensurinjg that the
load is\rigged properly, see paras. 5-3.1.3.2(2(n) and
5-3.1:3.4.
(X) if power fails during operations
(1) setting all brakes and locking deviceg
(2) movingall clutches or other power controls to the
off or neutral position
(3) landing any load suspended below
under brake control if practical
(v) before leaving the crane unattended
(1) landing any load suspended below
unless the requirements of para. 5-3.2.1.4(d)
(2) disengaging the master clutch.
(3) setting travel, swing, boom brakes,
locking devices.
(4) putting controls in the off or neutral [position.
(5) stopping the engine. An exception tq this may
exist when crane operation is frequently inferrupted
during a shift and the operator must leave the crane.
Under these circumstances, the engine may remain
running and (1) through (4) shall apply. The operator
shall be situated where any entry to the crape can be
observed.
(6) considering the recommendations of the manu-

tHoc—ttre— o e—Tas

the hook

the hook,
hre met.

hnd other

crane controls.

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

(n) operating the 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.

(p) knowing how to travel the crane.
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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
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(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) ensuring that the rigging equipment is properly
attached ha he a reHRg
device

(e) enduring that rigging equipment is adequately
protected from abrasion, cutting, or other damage
during logd-handling activities

(f) ensiiring that the load is rigged to be balanced and
stable during the load-handling activity

(g9) kndwing and understanding the applicable signals
for equipment in use

(h) ensjuring that a tag line is installed and used when
additional load control is required

5-3.1.3l5 Responsibilities of the Signalperson. A
signalpergon’s responsibilities shall include the following:

(a) corffirming with the crane operator the method of
communi¢ation and the associated signals that are to be
used duripg movement of the crane and/or load

(b) ensjuring that standard hand or voice signals are
provided| to the crane operator in accordance with
para. 5-3.B.2, para. 5-3.3.4, and para. 5-3.3.5

(c) enspring that special signals (when required) do
not conflict with signals covered by para. 5-3.3.4, para.
5-3.3.5, of para. 5-3.3.7

(d) enguring that all signals provided to thelcrane
operator are from the crane operator’s perspective

(e) verlfying that crane movements are stopped if there
isaneed tp give instructions other than those provided by
the established signal system to the ¢rane operator

(f) ensiiring thattelephones, radios er other equipment
intended for use as the primary(signal system are tested
and operdtional prior to use

(g) enduring that a forfm:of communication is main-
tained with the crane opérator during all movement of
the cranefand/or load

(h) avqiding signal commands that would result in
loads being carnied over people whenever possible
[see para|5:372/1.5(e)]

(1') directing movement of crane compaonents (e g
& + 5

SECTION 5-3.2: OPERATING PRACTICES

5-3.2.1 Handling the Load
5-3.2.1.1 Size of Load

(a) No crane shall be loaded beyond the specifications
of the load rating chart, except for test purposes as
provided in Section 5-2.2.

(b) The load to be lifted shall be within the rated ca-
para. 5-1.1.1(e)].

(c) If an outrigger(s) or portion of a crawlerlifts 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 centinued operption.
If aliftoff condition is not addressed bythe manufactprer’s
instructions, stop operation and.consult the manufaqturer
or a qualified person for guidance.

(d) When loads that are ot accurately known ar¢ to be
lifted, the designated person responsible for superyising
the lifting operations $hall ascertain that the weightof the
load does not exeeéd 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 thHan 5,
but in 1o case less than 3.5, the following special provi-
sions shall apply:

(1) For each such lifting assignment
(-a) an appointed person shall direct each
(-b) aqualified person shall ascertain that th
is in satisfactory condition [paras. 5-2.4.2(a)(]
through 5-2.4.2(a)(1)(-e)] both before and after l{fting;
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 spich a
manner and at such speeds as to minimize dynamic gffects
(2) Eachliftunder these provisions shall berecprded
in the crane inspection record and such prior uses shall be
considered before permitting another such lift.
(3) These provisions are not intended to permif duty
cycle or repetitive lifts to be made with operating design
factors less than 5.

lift
b rope

)(-a)

5-3.2.1.2 Operational Aids

(a) In all cases, verified weights, measured radifi, and
manufacturer’s load rating chart capacities and inptruc-

outriggers, counterweights, jibs) during assembly, disas-
sembly, and setup when the movement is not visible to the
operator [see para. 5-3.1.3.3.1(1)]
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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 limits established by the manufacturer’s load capacity
chart and instructions, the user shall comply with
paras. 5-3.2.1.1(a) through 5-3.2.1.1(d).

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

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

(2) When a load indicator, rated capacity indicator,
or rated capacity limiter is inoperative or malfunctioning,
the designated person responsible for supervising the

quirements for restraining the boom hoist, telescoping,
load, swing, and outrigger functions, and provide
notices, barricades, or whatever other precautions may
be necessary.

5-3.2.1.5 Moving the Load

(a) The person directing the lift shall see that
(1) the crane is level and, where necessary, blocked
(2) theload is well secured and balanced in the sling

PerotronS—StarESta oS proteaur eSOttt

mining 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 boom angle shall be
determined by measurement.

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

5) When a boom length indicator is inoperative or
malfynctioning, the designated person responsible for
supeijvising the lifting operations shall establish proce-
durep 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-
tionir}g, other means shall be used to level the crane within
the lgvel requirements specified by the manufagturer.

5-3.2.1.3 Attaching the Load

(a)
load.
(b)

slings

The hoist rope shall not be wrapped around the

The load shall be attached to'the hook by means of
or other devices of suffieient capacity.

5-3.2.1.4 Holding the Load

(a)
load

The operator-shall not leave the controls while the
s suspended, except as permitted in (d).

or Iifting device before T 5 1ifted 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~folowing donditions
should be noted:

(1) The hoist rope shall not be kinked.

(2) Multiple-part lines{shall not be twist
each other.

(3) The hook shall:be brought over the loa
manner as to miniinize swinging.

(4) Ifthereisaslackrope condition, it shall be deter-
mined that¢the rope is seated on the drum gnd in the
sheaves ds/the slack is removed.

(5)>The effect of ambient wind on the lo
crane\stability.

(¢) During lifting operations, care shall be faken that

(1) thereisnosudden acceleration or deceleration of
the moving load

(2) load, boom, or other parts of the machjine do not
contact any obstruction

(d) Side loading of booms shall be limited
suspended loads. Cranes shall not be used fof
loads sideways.

(e) The operator should avoid carrying |
people.

(f) On wheel-mounted cranes, no loads sha
over the frontarea, except as specified by the cr:
facturer.

(g) The operator shall test the brakes each t
approaching the rated load is handled by liftix
inches and applying the brakes.

(h) Anytime outriggers are used, the outriggdrs shall be
facturer’s

bd around

in sucha

hd and on

to freely
dragging

bads over

1 be lifted
ine manu-

me aload
g it a few

bcomotive

(b)] No person*should be permitted to stand or pass extended or deployed per the crane manu
undet a suspended load. instructions and, if specified, set to reqove the
(c)|1fthelload hoist mechanism is not equipped withan ~ machine weight from the wheels, except for 1
automatic brake and the load must remain suspended for cranes. [For locomotive cranes, refer to (1).]

any considerable length of time, the operator shall hold the
drum from rotating in the lowering direction by activating
the device specified in para. 5-1.3.2(a)(4). The boom hoist
brakes shall be set and the device specified in para.
5-1.3.1(c) shall be engaged.

(d) As an exception to (a), under those circumstances
requiring a load to be held suspended for a period of time
exceeding normal lifting operations, the operator may
leave the controls provided that, prior to that time, the
appointed individual and operator shall establish the re-
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(i) When outrigger floats are used, they shall be
attached to the outriggers. Blocking under outrigger
floats, when required, shall meet the following require-
ments:

(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
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Figure 5-3.2.1.5-1 Examples of Typical Unequal Outrigger Extension Positions
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outrigger pad

att
/ Use 0% outrigge’ on

Area that would
reglire warning

At
Use 0% outrigge" o

GENERAL NOTE: These examples are not recommendations of load rating chatts to be used for any specific outrigger configuration| These

examples afe only for clarification of para. 5-3.2.1.5(j)(3).

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

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

(3) yse of blocking only under the outer bearing

surface of the extended outrigger beam
(i) Whe¢n partially extended outriggers-are used, the
following [requirements, when applicable,Jshall be met:

(1) (rane operation with partiallyextended outrig-
gers shallf only be undertaken if-approved by the crane
manufactyrer.

(2) Qutriggers shall betset at equal positions that
corresporld to the load ratingcharts supplied by the manu-
facturer for those positions. Only the load rating chart(s)
corresporlding to th&outrigger positions shall be used for
operation|

(3) Whensituations arise where outriggers must be
set at unequalypositions that correspond to the load rating

(-b) A means shall be provided to limit frane
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 determinelif any
capacity reductions, special operating procedurgs, or
limitations are required. If required information |s not
available from the manufacturer, a qualified pgerson
shall be consulted.

(k) Neither the load nor the boom shall be lowered
below the point where less than two full wraps of
rope remain on their respective drums.

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

(-a) The crane operator shall approve the setup of
the crane. If a crane operator has a supervisor involved in
crane setup, the operator and the supervisor shall discuss
and agree upon any required limitations.

(I When lfting 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
theload, and the movements to be made. Decisions such as
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