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FOREWORD

This Amenican National Standard, Safety Standard for Cableways. Cranes, Derricks, Hoiste,
Hooks, Jacks, and Slings has been deveioped under the procedures accredited by the

American National Standards Institute (formerly the United States of America Standards

!ng!i!!‘ltﬂl TI'I;L' Ef-'lﬂ.rlnu-l-rl oA 40 bkaomsoma . ™ . 1 s B . . . N
T7e BHIR SHUAIG nad ais ocginning i Uecember 1910 when an eight-page Code ot

Safety Standards for Cranes, preparcd by an ASME Commiuee on the Protection of Industrial

WD!'L'_E!‘E wiae Araconfad ta thes nrmeesa [ Y Wl Wi
VTS prRasild W aic aninuar mecling o1 inc AJVILE.

Meetings and discussions regarding safety on cranes, derricks, and hoists were held from

quﬂ tn 1078 mvnluving tha ACKMME ©Cofas.. - 4. . . = - i . - .
YOSy ARVAVINE WIC AoiMiC odicly Lodc Conrelating Commitiee, the Association

of lron and Steel Electrical Engineers, the Amecrican Museum of Salety, the American

Eneineernne Standarde Committaa flatar mshamond o A ccmel o Coe 1 1. & . s .
b4 A SEES AARmnaSLT den widiigld W AMCTIiCan standards Associauon and

subsequently to the USA Standards Institute), Department of Labor — State of New Jersey,

Denﬂnment ﬂf l.ﬂmr ﬂnd !ndllﬂrr‘u‘ — El-‘:lh:l ﬁ'r Dﬂﬂﬂﬂ!!l'ﬂ.:nnln A e I Y 1
¥ et =RALL Wi rvauoyivaiiia, diia o OCOomolve wrdne

Manufacturers Association. On June 11, 1925, the American Engineering Standards Committee

il e
Lo LSRN DD IR I FI
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. . ) aiia Euthﬁﬁﬁﬁd
the project with the U.S. Department of the Navy, Bureau of Yards and Docks, and ASME
as Sponsors.

T | i Bals s = " . . .
it 1520, 1nvilaiions were 1ssued to 50 organizations to appoint representatives to
a Sectional Commitiee. The call for organization of this Sectional Committes was

S 520
i T . |

Uctooer 2, 1920, and the commitiee organized November 4, 1926, with 57 members

representing 29 national organizations. The Safety Code for Cranes, Derricks, and Haoicte,

ACA DI I_I0AT carce mvaoa I 0 v « 4 - : _ )
dwnady oV LT L IR0, Wad Crcaled 1om ine Elgn[-page document referred to 1n the hrgt paragraph,

This document was reaffirmed in 1952 and widely accepted as a safety standard.

Thaa s Aaliaesmos Se g . 5 . .
SUE IO CRENgcs in dl::-lg.ll, i:l.d‘-’ilil{.:t:l“ﬂﬂl in iecnniques, and gﬂnﬂﬂil interest of labor and

industry in safety, the Sectional Committee, under the joint sponsorship of ASME and the

Naval Farilitiae Bros L o T - rr
FE "am F LALE = e BB DL ERss]

cngineering Lomimand, U.S. Department of the Navy, was reorganized as

an American National Standards Commitiee on January 31, 1962, with 39 members

rﬁnrﬂgentinn 77 natinnal Arcanizntiane
1 e = = o EEesE Ll ARAL L™ b“lllhu‘.luﬁla.

ok
b WL

The format c:.f the previous code was changed so that separale volumes (each complete
as 1o Fﬁngtn_“:t!ﬂ!'!rﬂ!‘!{! installation; inspcction, testing, and mainicnance; and operation)
would cover the different types of equipment included in the scope of B30,

In IL.'H? [hE E["l]'l"ll"[‘!![[gg wae ranronnsrad e osem A aaa Bl 1 0 — 4
i WU RUARCACU a5 an Accicdilca wnpanizailon Commirtee,

operating under procedures developed by ASME and accredited by the American National
Standards Institute.

This Standard presents a coordinated set of rules that may scrve as a guide to government
Iﬂnd other regulatory bodies and municipal authorities responsible for the guarding and
msp-e-:[i_{:m of the equipment falling within its scope. The suggestions lcading to accident
prevention are given both as mandatory and advisory provisions; compliance with both
lypes may De required by employers of their employees,

‘ in case of practical difficulties, new developments, or unnecessary hardship, the administra-
Uve Or regulalory autnority may grant variances from the literal requirements or permit the
g5¢ of u:h::r devices or methods, but only when it is clearly evident that an equivalent
Hepltt Ul proweelton 18 neredy secured. 1o secure uniform application and interpretation

Tl LE R L0 lu'l'l-'l-ui.l.ull

of this Standard, administralion or regulatory authonties are urged to consult the B30

bii
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Committee, in accordance with the format described in Section 1L, before rendering decisions
on disputed poinis.
This volume of the Standard, which was approved by the B30 Committee and by ASME,

was approved by ANSI and designated as an Amcrican National Standard on July 14, 2000.

Safety codes and standards arc intended to cnhancc public safety. Revisions result from
committee consideration of factors such as tcchnological advances, new data, and changing
environmenial and industry needs. Revisions do not imply that previous editions were

inadequate.

Y
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hy (WYY
oy (L)),
Paoe I nrafiaonn £TH 0
L= \_EI'ILIJI'SL.-
5-17 22.0.2.2 (1) Definitions of boom extensions, manual,
'le Ll1f‘lrﬂl]!;ﬂ fﬂn.ﬂ N Tl T . [ I
BAEOFF PR WRFRREL | LATRL RS TPRLSP I:'_.-"I- L-FLEFIC F lif‘s
Jib (fly jib); load hook; outer boom; outer
hf'lu"'lm ﬂuhﬂrfnr ﬂ]‘!j‘l hAanm Hnrn.\‘ 'I‘ﬂ'l.n"lr.".r.‘l.r"l
uuuuuuu F
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HOOKS, JACKS, AND SLING
INTRODUCTION

General

This Standard is one of a series of safety standards

o . v
Bl T Tl l:'lll"n.l'-‘l-.l’"*‘l'l‘.' 'I!Iu.r"'llr"'h l"'l':lll..'i'-'l hns‘-‘-n 'rr'h.'l"m”lr]l'.a-rl 1'|n.r:|u.r
) T OARAE LS L] LJHIJJ".II".-I.LJ TP EEERS LN BELE T % B fs@h B FE LRl bl I wil

the general auspices of the Amencan National Standards
Institute. One purpoge of the Standard 18 to gerve as

CEE R i ok X

a guide to guuemmentai authorities having jurisdiction
over subjects within the scope of the Standard. It is
expected, however, that the Standard will hind a major
application in industry, serving as a guide to manufactur-
ers, purchasers, and users of the eguipment.

For the convenience of the user, the Standard has
peen divided into separate voiumes:

B30.1  Jacks

B30.2  Overiicad and Ganiry Cranes (Top Running
Bridge, Single or Multiple Girder, Top
Running Trolley 1loist)

B30.3  Construction Tower Crancs

B30.4  Pornal, Tower, and Pedestal Cranes

B30.5 Mobile and Locomotive Cranes

Bi0&  Demicks

B30.7 Base Mounted Drum Hoists

R30R  Floating Cranes and Floating Derricke

H30.9 Slings

B30.10 Hooks

B30.11 Monorails and Underhung Cranes

B30.12 Handling Loads Suspended From Rotorcraft

B30.i3 Swrage/Retrievai (S/R) Machines and
Assoclated Equipment

B30.i14 Side Boom Traciors

B30.15 Mobile Hydraulic Cranes
Note: B30.15-1973 has been wiihidrawin.
The revision of B30.15 1s included in the
latest cdition of B30.S.

B30.16 Overhead Hoists (Underhung)

B30.17 Overhead and Gantry Cranes {Top “unmng
Bridge, Single Girder, Underhung Hoist)

B30 18  Stacker Cranes (Top or Under E.u“.ﬂ.mg
Bridge, Multiple Girder With Top or
[Inder Runmng Tmll.:}; Hoict)

B30.19 Cableways

B30 20 Below-the-Hook Litting Devices

Hrevrnlt

B30.21 l'w‘[ﬂnualljfr Lever Operated Hoists

P _Faa, s 111.11...-u.l ﬁ EFLFL LN \-..-I. J'I..-}

B30.23 Pe:rsc-nnel Lifting Systems
R20.24 Container Cranes'
B30.25 Scrap and Material Handlers'

If adopted for governmental use, the references to
other national codes and standards in the specific vol-
nmes may be changed to refer to the corresponding
regulations of the governmental authonties.

The use of cableways, cranes, derricks, hoists, hooks,
jacks, and slings i1s subject to certain hazards that
cannot be mel by mechanicai means but oniy by the
exercise of intelligence, care, and common sense. It is
therefore essentiai © have personnei invoived in the
use and operation of eguipment who are compelent,
careful, physicaily and mentally qualified, and wrained
in the safe operation of the equipment and the handling

LN )

of the loads. Scricus hazards arc ﬂ'fﬂl'{unﬂulg, ﬁ'1ul_.r|_.r|u5
or slipping of the load caused by improper hitching
or slinging, obstructing the free passage of the load,
and using equipment for a purpose for which 1t was
not intended or designed.

The Standards Committee fully realizes the impor-
tance of proper design factors, minimum or maximim
s1izes, and other hmiting dimensions of wire rope or
chain and their fastenings. sheaves, sprockets, drums,
and similar equipment covered by the Standard, aii of
which are closely connected with safety. Sizes, strengths,
and simiiar criteria are dependent on many different
factors, often varying with the installation and uses.

.....

These taciors depend on the condition of ihe equipmenti
or material, on the loads; on the acceleration or speed

of the ropes, chains, sheaves, sprockets, or drums; on
the type of attachments; on the number, size, and
arrangement of shecaves or other parts; on environmental
conditions causing corrosion of wcar, and on many
variables that must be considered in each individual
case. The rules given in the Standard must be interpreted
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accordinglv. and mdgment used in determining their
application.

Some of the provisions of this Standard require
compiiance with information found in manuais or other
documents with the equipment supplied by the manufac-
turer. ine information inciudes recommendations, re-
quirements, and instructions (e.g., “the reeving shall
be checked for compiiance with the recommendations
of the manufacturer’).

Cumpiiance wiih ihe provisions siwuid noi preciude
the possibility of consulting a qualified person. This
is tiue particularlty when. ihe equipmenti has bLecn
altered, repaired, or modified; the manuals or documents
sipplicd by the manufacturer arc no longer available,
or thc manufacturer or a successor is no longer in

ousiness and the manuals arc no longer available,
However, the purpose of consulting a qualificd person
shall not be to avoid contacting the manufacturer and
using the information supplied by the manufacturer.

The Standards Commttee will be glad to receive
cnticisms of this Standard’s requirements and sugpes-
tions for its improvement, especially those based on
actual experience in application of the ruleg

Suggestions for changes to the Standard should be
submitted to the Secretary of the B30 Committee,
ASME, Three Park Avenue. New York, NY 10016-
5990, and shouid be in accordance with the foiiowing
formalt:

fa) cite the specific paragraph designation of the
pertinent voiume;

(b} indicate the suggested change (addition, deletion,
revision, eic.);

fc) briefly state the reason and/or evidence for the
suggested change;

(d} submil suggested changes to more than one para-
graph in the order that the paragraphs appear in the
volume.

The B30 Commitiee wili consider each suggested
change in a timely manner in accordance with its

- i . m =

= I ——
LR LUUIG Y.

Section |. Scope

This Standard applies to the construction, instailation,
operation, inspection, and maintenance of jacks; power-
operaied cranes, monorails, and crang runways; power-
operated and manually operated derricks and hoists;
lifting devices, hooks, and slings, and cableways.

This Standard docs not apply to track and automotive

l‘inlrr- - 1] N T o ymuey N P e iy Ny S |

Ju\.-na, I:T.I.II'I"I'-I'.-I.J OF durDmoOo i Wicori |E el ||IE::., n|||l_,|ul._.luju

cranes, shipboard cargo handling equipment, well-

Tk

ARTICLILATING ROOM CRANES
drilling derricks, skip hmsts, mine hosts, tmick bhoady
hoists, car or barge pullers, conveyors, excavating equip-
ment, or equipment coming within the scope of the
foilowing Committees: Al0, Al7. A90. A92. Al20,
B20, B56. and B77.

Sectian |l Purnose

This Standard is designed to:

(a) guard against and minimize injury to workers,
and otherwise provide for the protection of life, limb,
and property by prescribing safety requirements;

(h) provide direction to owners, employers, supervi-
sors, and others concerned with, or responsible for, its
application; and
and other rPgll torv hodiec

in the development, promulgation, and enforcement of
appropriate safety directives.

() mnr‘IP governments

Section HI: Interpretations

Upnon reqaunest, the R Committee will render an
interpretation of any requirement of the Standard. Inter-
pretations can only be rendered in response to a wrtten
request sent to the Secretary of the B30 Committee,
ASME, Three Park Avenue, New York. NY 10016-
5990.

The request for interpretation should be clear and
unampiguous, it 1s further recommended that the inguuer
submit his request utilizing the following format.
Subject: Cite the applicable paragrﬁph number(s)

| P [ T g

- -'-. |i'\-|. o
111 l Pulb: 1 WLFE

el o et e

£

Edition; Cite the applicable edition of the pertinent
volume for which the interpretation is being
requested.

Question:  Phrase the question as a request for an

interpretation of a specific requirement guit-
able tor general understanding and use, not
as a request tor approval of a propnetary
design or situabion. The inguirer may also
include any plans or drawings which are
necessary to expiain the question; however,
they should not contain any proprietary
names or information.

Requests that are not in this format will be rewritten
in this format by the Commitiee prior 1o being answered,
which could change the intent of the ornginal request.

A L AT

SADIVILS HIUbEUUIE.‘J |...IIU'\"IUE:.- I'-.J'I i';FL-UHbIUEHHIUH U'I diry
intcrpretation when or if additional information which
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might affect an interpretation is available. Further.
persons aggricved by an inierpreiaiion may appeal 10
the cognizant ASME Committee or Subcommittee.
ASMLE does not “approve,” “certifly,” “raie,” or “en-
dorse” any item, construction, proprietary device, or

S T
Ll "I'H-J' '

Saction IV: Mew and Eyietin

(u} Effective Dare. The effective date of this volume
for the purpose of defining new and existing instaiiations
shall be | year after its date of issuance.

(b} New instailations. Construction, installation, in-
spection, testing, maintenance, and operation of equip-
meni manufactured and facilities constructed after the
cffective date of this volume shall conform with the
mandatory requuemenis of ihis voiume.

(c) Existing Installations. Inspection, testing, mainte-
nance, and operation of equipment manufactured and
facilities constructed prior to the effective date of this

ASME R30 22-2000

volume shall be done. as applicable, in accordance
with the requirements of this voiume.
[t is not the intent of this volume to require retrofitting

.ﬁ.l:-.ﬁ. - .--II-JJ-.—-—I.‘-—I—.

of \..-Alaqu SJiipmcni. IIUWE?EI when an item 15 I_J'l:illg
modified, its performance requirement shall be reviewed

I"ﬂ-lﬂ"ll!ﬂ | Fa® "l'l...ﬂ. el il e s:tlel T, nlllmﬂ IF l'L.n. Hn-‘:ﬁ-‘-—-h.ﬁ-.-—-.ﬁn.n ! g
P Bl ¥ i LT LI '||.r'|-|-|l'|--||.|. TR, A0 RLIOL- }ﬂ.;l.lu]lllﬂ'l‘.—‘.- ulll;-ia

substantially, the need to meet the current requirement

f.:|"1::||| |"u=l- avaluatad hv a analihad narenan calastad ha
P11 L= = .[ 'l..ll..l-“ R t.-l'\.rln.:lull. b N B Ll UJ'

the owner (user). Recommended changes shall be made
by the owner (ucer) within | vear

- s
L =L *h N ]

Mandatory rules of this volume are characterized by

ice nf the ward chall If a nravicinn ic af an aduviene
—r - . R T s e E RN = m. L I.fl"l-"'l.l_r.ull ELr L= EBAEDR “u'.qv.}

nature, 1t 1s indicated by use of the word should and
1S a recommendation to be considered, the advisability
of which depends on the facts in each situation.

Section VI: Metric Conversions

The values stated in U.S. Customary units are to be
regarded as the standard.
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Chapter 22-0
Scope, Definitions, and References

Section 22-0.1: Scope of B30.22

Thea sCope imcludec anlvy cranee of the tynec decerihad

- e R W R W L -.r-.--

in para. 2202] artu:ulatecl by hydraulic cylinders,

which are merPri h\f internal combustion pngmpe or

electric motors and are mounted on a mobile chassis
or stationary installation. Frequently, articulating cranes
are equipped with a load hoist mechanism to broaden
their versatility. Load hoist mechanism equipped ma-
chines are covered by this voiume.

Some basic machine types within this scope are
converilble for excavaing work and other uses not
cnnmdcn:d to be Ilfung service. The requirements of

IiC arc I_.I'l..lll\..-l:l c 0'113 to such IIl{IL-llI!l.Ub wucll
used as lifting crancs.
Euﬂ.r“lllrl":.nl-l.r- 'Fl-nt“ 'S e, Ry [—— . e
I—lﬂ\.rll.l.[..FI.IUI.In'.‘l- ENLFIIL RIDLD YL LAmD I IR Q¥ LW
(a) all units with a maximum rated capacity of 1

= maienals,

rr:J all units equipped with or designed primarily for
personnei basketis, piatforms, iadders, eic.;

(d) all units when equipped with nonlifting attach-
ments;

fe) all units used 1n forestry and logging applications;

(f) telescoping boom cranes that do not articulate
(covered under B30.5);

Iﬂi CiMTam '.'Iﬂ.l"‘l L g Fﬁﬂl hl]ﬂi"ltﬂ-'l"'{'

1‘3; L-'HJ“I_F L TR [y "N A%d R LA LT N R e )

Section 22-0.2: Definitions

22-0.2.1 Types of Articulating Boom Cranes

commercial truck-mounted: a crane, consisting of a
rotating mast, mainframe or base, boom, and one or
more operator's stations, such as ground contrels (Fig.
1), top seat controls (Fig. 2), or remote controls (Fig.
1), mounted on a frame attached to a commercial truck

chassis, retaining a payload capability whose power

i

source may power the crane. The function is to lift,

lnurnr I'Il'll I."I.'I.Fiﬂl'l Il'"l. |I"Il" ot l‘“ﬁ.l"l'::
dhF TT bl AL L¥ | '

]
1rartmklic
Wl oy RIS II& ke wr AR Lk

T LEL R LT ]

stationary: a crane, consisting of a rotating mast,
e e . | T | T N —
tiatiiriantie w1 vast, diiud e, tivdiicd wil a siaiiviial 'y

structure. Th-:‘: I'unctmn is to lift, lower, and ::wmg

a

:I.
=y
5!
=
juk

irailer or rail car-mounied. a crane, consisting of a
rotating mast, mainframe or base, and boom, mounted
on a trailer or rail car. The function is to lift, lower,
and swing loads at various radii. See Figs. 5 and 6.

traveling bmf-muum‘fd'

I.-J- — s e i

a crane, Lun&lstmg

'F l' n." | |'|:I' 1.--.1|i.n.-r
I.IJIl'LrIILl'lI IJ LW ILILy ORrwY

radii. See Fig. 7.
R P | R | . - a r 4 | . [ 5 L
wHeetD- Ur Lruwier=muouriied (muirejre corirot
tions):

rrnnﬂn 'l a I\nn.ﬂ.
AL CRINEN "SI

Siua-
a cranc, consisting of a rotating mast, main-

-
ﬂﬂﬂl‘ﬂl‘ﬁl‘lﬂ sl dal i Tatel

-u-i.-l hﬂ.ﬁ.m P -ni..ri..-'
LB T LR Ut.ﬂ..-l.ﬂ.l.'l...ll O SLCALILPIL,

Ay L, el IUhilLl...-Ll

on an off road carrier equipped with axles, rubber-tired

Lo {"l"'l.l'll"'ﬂﬂrl:"i l'.il"l.l'l
rl'\ui TE Sl uuuiuv\'ui}, ek b A el

having separate stations for driving and operating. Its

.I""II' .l""r":'ll.lluﬂlrc Fnr fr!:n.'nl L ]
ELFE O RERL T RNy ML

whaale
" &k th‘lﬂ

function ig ta lift lower, and cwing loads at vanoug
radn.. See Figs. & and 9.

1]?!’.{!!‘1}- Fall a"“i‘ 1 ¥ i ﬂll“"ﬂ# fﬂ;ﬂﬂ.l'.r‘l- a"'.i"il-'l-f'l-'.ll"'h, l"f‘n'lr‘iﬂl- o |
L L Lo Ir.' LA Filul'“ll-l'lrlrl |'|J-I-II-'5-I-I|.|- B-LFP R LA LA LT & L%

Credne, consisti ng of

d
ﬂﬂf" hnnrn mnurﬂ.url AR 9fR M
T Tl L™

TEHES REAN

'F_f'l'"l"...l'"l .I‘"'ﬂ'l"l"':.ﬂlf' %]
BE T L AARE ReuAd B R ot

with axles, rubber-tired wheels, or crawlers for travel,
a DOwer source, and hnmnu 9 Ell‘ll]'lﬂ control

tor dnving and operating. Its fum:tmn 1s to lift, lower,
and swing loads at vanons radin See Fige, 1) and 11

ctation

)

i . g W .

| P
WNuerieran wen

b L T W By |
L 51 San b ST BT
accessory: asecondary part or assembly of parts which

coniributes o the overali funcrtion and usefuiness of a
crane.
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administrative or regulatory authority: governmental
agency or thc cmployer in the absence of govermmnental
jurisdiction, -

appointed: assigned specific responsibilitics by the

F'mn|n}.rpr or tl-m- .nmlr__\ln}mr & ranracantaliirs

LY \-'t.r"-l."l-'l.'l\-'] BRLALE W A

authorized: appointed by a duly constituted adminis

trative or regidatory _}_lthg!'i[}.f_

axle: the shaft or smindle with which ar ahout which
a wheel rotates. On wheel-mounted cranes, it refers to
a type of axle assembly, including housings, gearing,
difierentiai, bearings, and mounting appurtenances.

axle (tandem); two or more axles mounted in tandem
in a frame so as (0 divide the load between the axles
and permit vertical oscillation of the wheels.

baliast (counterweight). weight used to suppiement
imbe Al sloa I T

the weight of the machine in providing siability for
lifting working loads.

| e e w kercdammes 1) o __1 -J.
L4 F . LA L - IIJ"I...IJ-:‘.'I.LIIIL L}"

P
i)

extend the boom’s extensions.

B 0759L70 0Ob1A34b 444 N

NN
N\

boom extensions. manual or hvdraulic (one or mo-
re):  structural members, which extend and are usually
located in or on the outer boom or on the jib boom.

brake: a device used for retarding or stopping motion.

cab: a housing which covers machine or operator’s
or driver’s station.

carrier; the undercarmage of a wheel- or crawler-
mounted crane specificaily designed for transporting
the rotating crane structurc. It may or may not provide
lis own iravei mechanism. it is distinguished from a
commercial truck vehicle in that it is not normally
designed to transport personnel, materials or equipment
other than crane rotating structure and is normaily
designed for off-road use.

commercial (ruck vehicle:  a commercial motor vehicle
designed primarily for the iransportation of property
in connection with business and industry.

conirols: & means for controiling the movement func-
tions of the crane.
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FIG. 2

COMMERCIAL TRUCK.

crane: articulating boom crane.

crane rating: the crane shall be rated in ft-lb (N-m).
This rating shaii be estabiished by muiupiying the
manufacturer’s rated load by the minimum boom radius
with the boom in 1ts hornizonial reiracied posiiion (ali
extension booms mtracled) outer and jib bmm fully
L-ALL-IIUEU ﬂlli.l IICJ

pin height.

£

?ﬂ
"I:I
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CrosSSOver poinis:

in multiple layer spooling of rope
Ariirm oo
LA REILEy BRI

crosses precedin

AT
rii

Ap
the employer or the employer’s

ompete

representativ

ant tn nannrq‘n Etl}ﬂr‘iﬁﬂ .l"llli'!ﬂ-E

B L L " r“‘l L T

@©

L

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

lnade inta the

dvnamic lpads:

introduced

or 1ts componenis due to accelerating or decelerating
forces.

machine

L) O
]

e |

[+

s .
g

w

\U\W/x\

\\\ \
(ﬂ\\\\\\ /‘/

\‘\.I “. III"‘\“\

GO
OUNTED TOP SEAT CONTROL
electricaliv insulated: a materiai property which is

related o the material’s ability to resist conduction of
eiectricity,

Hnr.l o8 nmm
I P

drum flange where the rope changes layers.

a noint of contact bhetween rope and

| I —_—
CLALMAETE,

mast, which supports thc outer bﬂom{s}.

EfiFte i

inner boom lift cvlinder:
iifts the inner boom.

the hydraulic cylinder which

inner boom pivot: the honzontal pin about which the
inner boom is raised or lowered relative to the mast

jib (Av jib): an ariicuiaiing or fixed boom assembiy
with or without extendable boom sections that attaches

i0 e ouier DOOIl.

lond warking®  the external load in ponunds (ke ) annlied
to the crane, including the weight of load-attaching
eguipment such as slings. pallet forks. and grapples.
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load block, lower: the assembly of hook or shackle,
swivel, sheaves, pins, and frame suspended by the
hoisting rope.

lnad block, upner:
sheaves, pins, and frame suspended from the boom
point.

the ascemhlv of chackle, swival

load hoist mechanism: a hoist drum or rope reeving
sysiem used for iifting and iowering loads.

loud hook:  a structural component, which pins to the
ouier boom, jib boom, exiensions, or e ioad iine and
15 used for attaching loads to the crane.

load indicator:
the load.

a device that measures the weight of

load radius: the horizontal distance from the center

lI‘;I'I..EI i'"l.'P el . m i 'l'I-i ~

L e .
NS O Iolalion W wic COTiwCT iinc U'l I.llE lIUUh plll di

any boom position.
Iﬂﬂr‘i I'.r"lf'l.l-‘li'.ll."'“
FLr e f“i‘rlb-]’l

by the manufacturer.

L

mainframe (base).  ihe stativnary base of the crane
which supports the mast or tumntable.

mast: a framc for usc in connection with supporting

] I‘\hnm 'F‘I'i"'l‘l“ s a TR ﬂ". .
A LARFLSELE B WFEAR BRI N AERN AN

Fa o

model designation: manufacturer’s model number for

nrhn:ulnhpg hoom crane.

-

mnunnn-ﬁr 0 un’npnrrnn hnnm a ctrurtnral mamhbare
r— L= Pl s LRl L EER SR RNl

used in three-point mounting concept, which allows
the chassis frame to twist and transfere the crane’s

loading 1nto chassis rails.

mounting structure: the stmcture on which the crane

is mounted.

nonfifting attachment: devices attached to the crane
which perform functions other than lifting a load, such
as dugers, ampers, and hydrauiic hammers.

normal operating conditions
staiton-, or rop sear-operated crane: Condi-
tions during which a cranc is performing functions

T
cdir-,
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FIG. 4 STATIONARY INSTALLATION
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FIG. 11 CRAWLER-MOUNTED OFF-ROAD SINGLE CONTROL STATION
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LEGEND FOR FIGS. 12, 13, 14, AND 15 (00)

A articulating angle — the angle through which the outer boom moves from full retraction 1o full extension of the outer
boom lift evlinder (Fig. 13)

CA cab-tu-axie dirmension — the distance from the back of the chassis cab to the center line of the rear axle, or tandem
axle assembly [Fig. 12, sketch (a)]
CG center of gravity of crane [Fig. 12, sketch {a)]

CGH  crane center of gravity, horizontal — the horizontal distance from the center line of rotation to the center of weight of

the stowed crane in the travel position [Fig. 12, sketch (a)]

CoL crane center ot gravity, longitudinal — longitudinal center of gravity as measured from the center line of rotation to
the center of weight of the stowed crane in the travel position [Fig. 12, sketch (a)]
CGV  crane center of gravity, vertical — the vertical center of gravity as measured from the mounting surface of the mainframe
or base 10 the center of weight of the stowed crane in the travel position [Fig. 12, sketch (a}]
o ¢rané hieight — the overall height measurement fiom the mouniing surface oi the crane to the highest point on the
crane when stowed for travel [Fig. 12, sketch [a}]
CLL  center line of rotation location, longitudinal — the horizontal distance parallel to the longitudinal center line of the

chassie from the rear axle of the chassis to the center line of rotation of the mast iFig. 12, skeich {a}]

LA center line of rotation — the ventical axis ahout which the mast rﬂtates [Fig. 12, sketch (a)]

» Gepll of crane — rmouniing space for crane iess ciearances jFig. 12, sketch (c)]

E1 elevation below horizonta! — the trave! of the hook to maximum dcprussiun below horizontal (Fig. 14)

E2 elevation above horizontal — the travel of the hook to maximum elevation above haorizontal (Fig. 15)

c chassis height — the height of the top of the chassis frame rail above ground ievei {Fig. 1Z, skeich (ajj

FO front overhang — the distance from the most forward part of the vehicle or crane ahead of the front axle to the center
line of the front axle [Fig. 12, sketch (a)]

GC ground clesrance — the distance from the lowest part of the crane to the ground [Tig. 12, sketch {a)]

GL ground level — the surface (assumed to be flat and level) on which the vehicle is supported [Fig. 12, sketch (a)]

HA fiGOR &pproach, horizontal and vertivai — ihe hurizoniai distance from the center iine of rotation 1o the center iine of
the hook pin and the vertical distance from the crane mounting surface to the center line of the hook pin when inner
boom is at maximum elevation, outer boom is fully retracted. and all extension booms are fully retracted (Fig. 13)

HR hook height, maximum retracted the height above the mounting suiface of the base of the unit of the cenier line of
the boom tip hook pin with all booms at maximum elevation and all extensions fully retracted [Fig. 12, sketch {(b}]

H1 nooK figight, maximum Tsi exiension — ihe heighi above the mounting surface of the base of the unit of the center
line of the boom tip hook pin with all boome at maximum elevation and the 1st extension stage boom fully retracted
[Fig. 12, sketch (b}l

H2 hook height, maximum 2nd extension — the height above the mounting surface of the base uf the unii of ithe cenier
line of the boom tip hook pin with all booms at maximum elevation and the 1st and 2nd extension boom fully retracted
[Fig. 12, sketch {b})

H3 hook height, maximum 3rd extension [Fig. 12, sketch (b))

H4 hook height, maximum 4th extension [Fig. 12, sketch (b}l

MO mast offeet — the amount of offset from t the center line of the |U|1H|Luulr|u| axis of ithe vemicie to the cenier iine of
rotation of the mast of the crane [Fig. 12, sketch (c)]

P stabilizer vertical travel — the distance measured below mounting surface of crane to which the stabilizers could reach

whan fully extended [Fig. 12, sketch (k)]
R load radius — the horizontal distance from the center line of rotation to the center line of the hook pin at any boom

moamibiam [Eis 4

Y Py ey Sy |
UL Y. L, SRSicn \u”

RR horizontal reach, retractad — the distance from the center line of rotation to the center line of the boom tip hook pin
with all booms horizontal and all extensions fully retracted [Fig. 12, sketch (b)]

R1 horizontal reach, 1st extension — the distance from the canter line of rotation to the center line of the boom tip houk
pin with all booms horizontal and 1st extension stage fully extended [Fig. 12, skatch (b)]

ne HGTiZGhtal reach, Znd extension (rig. 12, skeich {Dj]

R3 harizontal reach, 3rd extension [Fig. 12, sketch (b)]

Rd horizontal reach, 4th extension [Fig. 12, sketch (b)]

RO rear overhang — the distance from the most rearward pari of the vehicie or crane behind the rear axie 1o the center

line of the rear axle in the traveling position [Fig. 12, cketch {a)]

] stabilizer spread — the distance measured berween the center lines of pivotal points of stabilizer pads at around level
at maximum spread [Fig. 12, sketch (b}

W width of umit in stowed position (Fig. 12, sketch (a)]

WB wiheeibase (Tig. 12, skeich {all
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N3
n ¥y

— Mounting
-] - surface
Center line
of rotation
A — articulating angle
HA — hook approach
HA, — hook approach (harizontal)
HAy — hook approach (vertical)

FIG. 12 HOOK APPROACH

ne SCOPC Of tnc omiginal design. Under ihese
conditions, the operator is at the operating controls on

thae rrane and nAa athar
=P W "l-"'ll-l-lll'll-"j [ LR L™ nar LFALL L%

1
LTl _Feir. -

a e e L _ o == e
300N i3 O Wnc Crane.

ground- or floor-operated crane: conditions during

'l.i.l’hl_i‘"l“l a rrans i€ narfinrming fiinetinne sithin tha nmmes
=EE R el A0 pwl VANl E TWireLiuAily yLLLLLLL LTIC I‘JI..UI.E

of the onginal design. Under these conditions, the
operator is at the operating controls that are mounted
lo the crane but operated with the operator off the
crane and with no other person on the crane.
remote-operated crane: conditions during which a
crane is performing functions within the scope of the
originai design. Under these conditions, the operator
I8 at the operating controls that are not directly mounted

o any pari of the crane, and with no other person on
the crane.
ciiter boom, ihe struciural member, attached to the
inncr boom, which supports the jib boom.

ASME B30.22-2000

E1 — elevation below horizontal

m

LEVATION BELOW HORIZONTAL

el

E2 — elevation above horizontal

FIG. 15 ELEVATION AROVE HORIZONTAL
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. atabilizer

[ W
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Stabilizer cylinder, vertical

. Mainframe or base
. Mounting or sugpencion beam

Rotation {slewing) cylinder type
Mast ar turntabls

Controls
Inner boom lift cylinder

Inner baom pivot

. inner boom

. Dutar hoom culindar

. Quter boom pivot

. Quter boom

. Jib (fly jlib) boom cvlinder

. Jib {fiy jib} boom pivot

. Jib (flv iib) boam

. Boom exiension cyiinder

. Boom extensions (one or more)
. Load hook

. Rotation {elewing} drive, gearbox type
. Stablilzer cylinder, horizontal

TAS sl

« WRAITH0D

ARTICLILATING ROOM CRANES

13 14
f /

! n\\t\
1 11 LA
\ i

FIG. 16 NOMENCLATURE FOR ARTICULATING CRANES

o



3TD.ASME B3D.22-ENGL 2000

ARTICULATING BOOM CRANES

outer boom cyiinder: the hydrauiic cyiinder which
lifts and lowers the outer boom in relation 1o the inner
poom.

outer boom pivor; the hornizontal pin about which the
ouier boom 1s raised and lowered relaiive o the inner
boom.

payivad: thal load or lvads bemng transpuoried by the
commercial truck chassis from place to place.

quuit;ﬁfd permn' a person who, h}f p-::-s*ac‘ﬁiun of a
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of professional standing, or by extensive knowledge,
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the ability to solve or resolve problems relating to the

cunhiort attor and el
b Rl L e L Ill“lrl-\l'-l [EXR AT ¥¥ WAL My
reeving: a rope system in which the rope travels

rope: refers to wire rope unless otherwise specified.

rotation resistant rope: a wire consisting of an inner
laver of strande laid in one direction covered hy a
laver of strands laid in the opposite direction; this has
the effect of counteracting toraue by reducing the

tendency of the finished rope 10 roiate.

running rope:
or drums.

a rope which traveis around sheaves

~H. = [ la iz
LL. e 1ule 1y

e b —t = - al & a
| Idicdaics l.-l.ﬂl.- L

sticid
be followed.

sheave: a grooved wheel or pulley over which the

rope travels.

should: indicates that the rule 18 a recommendation,
the advicahility aof which denende an the facte in each

situation.

side loading: a load apphed at an angie to the vertical
plane of the boom.

stabiiiry: a condition in which the sum of the moments
tending 1© overturn the unit is less than the sum of
ine momenis resisiing overluming,

stabilizers are extendable or fixed members
attached to the mounting base to increase the stability
of the crane, but which may not have the capability
of rclicving ail of thc wcight from whecels or tracks.

stabilizer:

,l“Jﬂl. L.l" .i'll

wE il
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which extends the stabilizer.
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lowers the stabilizer pad to ground surface.

B 0759670 0bLA3S57 c2cT N

17

ASME B30.22-2000

stabiiizer pad: the structurai member which distrnibutes
unit load over ground surface.

standard crane: as defined by the manufacturer.

of ris ﬁfurn.' AnMmanaston o mnﬂhlnn -.'ln.l'"
L N L= P e
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its components to withstand the stresses imposed by
applied loads within the rating of the crane,

swing (slewing). rotation of the mast and boom for
movement of loads in a honzontal direction aboui the
axis of rotation.

swing (slewing) cylinders: two opposed single-acting
cviinders which act on a rack gear which engages the
mast pinion.

swing (slewing) drive gearbox: a mechamsm which
drives the mast or turntable.

swing (slewing) mechanism: the machinery involved

in providing rotation of the mast and boom.
onatgyrals a land ~rarmrinoe mamhbar B o rarmab o eodatian
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under load in a plane perpendicular to the direction of

the load,

swiveling: the rotation of the load attachment portion
(mook or shackie) of a jower jvad biock or hook
assembly about its axis of suspension in relation to

Y A [ I R
uic

ioad 1ine €13)

telescoping boom: consists of a boom from which
one or more boom sections are telescoped for additional
length.

tipping: see stability.

trangit:  the moving or transporting of a crane from
one Job site to another.

travel: the function of the machine moving under its
own power from one location to another.

mwo-block damage-prevention feature: a sysiem rthat
wiii siaii when iwo-bDiocking occurs wiinoui causing
damage to the hoist rope or crane machinery compo-
nents.

nvu-b!ucking' the condition when the lower load block

=] g R ]

or uwn maculmj COMCS
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with  the Uppet

load block or boom point shecave assembly.

the distance between centers of front and
rear axles. For a multiple axle assembly, the axle center
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wheelbase:
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of the assembly.
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artriculating boom crane. List separately weights of
optional ttems such as hydraulic pump. hydraulic oil,

counterwei1ght, ballast, accessories, and equipment added
by instalier.

weight of manufacturer’s ctandard

winch (hoist): a power driven drum or drums capable
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Section 22-0.3: References

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

TT i

U.S. Depariment of Transporiation Standards

Publisher: Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington, DC 20402

co

ANSI/AWS DI143-82, Welding Specifications for Earth
Moving and Construction Equipment’

Publisher: Amernican Welding Society, 550 NW le

o W [T

Jeune Road, Miami, KL 33135

ANSI/SAE J765-0c¢t90, Crane Load Stability Test

Code!
ANSI/SAE J1063-Oc¢t80, Cantilevered Boom Cranc

Structures - Method of Test'

Publisher: Society of Automotive Engineers, Inc., 400
Commonwealth Drive, Warrendale, PA 15096

ASME RB3).9-1996, F-ifing.'-“.]

ASME B30.10-1993, Hooks'

Publisher: The American Society of Mechanical Engi-
neers, 1inee Park Avenue, New Tork, NY i00i0;
Order Department: 22 Law Drive, Box 2300, Fairfield,
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(1) The mﬁrmn of :mhmru for determination of laad
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ratings, with hooms of nnpulatfd lengths at stipulated
working radii for the various types of crane mountings,
IS established by taking a percentage ot the loads which
will produce a condition of tipping or balance with
the boom in the ieast stabie direction, relative to the
mounting. The load ratings shall not exceed the follow-
g perceniages for cranes, when tesied in accordance
with ANSI/SAE J765 for indicated types of mounting.

Maximum
Type of Crane Mounting Load Ratings, %
Ccommerciai ruck venicie-mouned crane B3
with stabilizers extended and set
Kail car, without stabilizer suppon [Note 85
(1}]
Crawler, without stahilizer support 75
Crawler, using stabilizers Tully extended 33
and set
Wheel-mounted without stabilizer suppon 75
Wheel-mwounied using stabmiizers fuily ex- B3

tended and set

NOTE.
(1) As a precaution, while testing for free ratings, stabilizers should
be loosely apphied; raill clamps should not be used.

(b) The effectiveness of these preceding stability
factors will be Influenced by such additional factors as
freely suspended loads; rail, wind, or ground conditions;
condinion and inflation (o tire manufaciurer’s highway-
rated pressure of rubber tires; boom lengths; proper

.
U]J'Lrlidl.lllb bFE‘E—Ub IUI. CAIE!I.IIIE I'v..-‘n...lll.'-..lll.ll._lllb} -.']HLI lll ELIII:-] l‘.ll

carcful and compctent opcration.

22-1.1.2 Load Ratings Where Structural
{‘nmnnfnnrn Goaverns Lifting Perfarmance

(a) Load ratings for some radii are limited by the
stability of the crane. However in some of the operating
ranges, the ratings may be limited by factors other
than stabihity, such as the condinons described helow.

(/) Load ratings at some radn may be based on
structural competence of the crane rather than stahihity
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loading to produce a condition of tipping in a dircction
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the least stable, such raungs also may be governed by

ctructural
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specified additional ratings, the work area shall be
indicated, and for those ratings which might be governed
by tipping loads, the applicable percentage factors in
para. 22-1.1.1(a) shall not be exceeded.

(b) For all operational applications, the crane load
ratings established by the manufacturer shall not be
exceeded

comnetence rather than stability,

22-1.1.3 Load Rating Chart

Ilr.!'ll ﬂ: f‘lllmhlﬁ |*l'.l|"|r‘l.|"| fad st ud e chRartc wnralk Innr- la
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letters and fgures shall be provided with each crane
and attached in a

............. location available to the operator
while at the controls. The data and information to be
provided on these charts shall include, but not be
hmited to, the tollowing:

(1) a range of manufacturer’s crane load ratings
at stated operating radi, work areas,
configurations, and jib lengths:

(Z) 1n areas where no load or reduced load is to
be handled, a work area figure or load rating chart
shail so state;

(3} recommended reeving for the hoist lines shall
be shown if the crane is equipped with a winch.

() In addition to the data required on the load
rating chart, the f'nllnwing information shall be shown
either on the load ratuing chart or in the operating
manual:

(1) recommended tire pressure chart, where appli-
cahle;

(2) cautionary or waming notes relative to limita-
tions on emuinpment and nperming procedures:

(3) the maximum telescopic travel length of each
hoom telecconie <ection;

hoom lengths,

(4) whether sections are telescoped with power or
manually:
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retracting telescopic boom section,
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extending operation, and any limiting conditions or
cautions;

(7) hydraulic relief valve settings specified by the
manufacturer;

(8) if the crane is equipped with a load hoist
mechanism, recommended parts of hoist reeving, size,
length and type of rope for various crane loads, and
recommended hoist reeving diagram.

22-1.2.1 inner, Ouier, and Jib Boom Lift
iechanism

(a) The inner. outer. and 1ib boom cylinder(s) shall
be capabie of elevating, iowering, and controiling the
booms with rated load and shall be capable ol supporting
the boom and rated foad without action by the vperator,

f6) An mtegrally mounted holding device (such as
a load hoiding check vaive) shall be provided on ihe
cylinder(s) to prevent uncontrolled lowening of the
boom(s) in the event of a hydraulic system failure

(c.g., supply hosc rupturc). i
22-1.2.2 Teiescoping Boomis)

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

() The powered retract and extend functions shall
be capable of controlling the rated load.

(¢) An integrally mounted hoiding device (such as
4 load holding check valve) shall be provided on the
cyhnder(s) w prevent uncontrolled movement ol the
boomi(s) in the event of a hydraulic system fatlure

(€.g., suppiy hose rupture)

22-1.72.3 Load Hoaist Mechanism (Load Hoist
Equipped Machines Onily)

(a} The hoist mechanmism may consist of a winch
or hydraulic cyhinder(s) with necessary rope reeving.

(h) Winch Assembly The winch drum assemhhies
shall have power and operational charactenstics to
perform all load lifting and lowering functions required
in crane service when operated under recommended
conditions.

({) When brakes are used with winch drums. they
shall be of the size and thermal capacity to control all
rated crane loads with minimum recommended reeving.
Brakes shall be provided with adjustiments, when neces-
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force in springs, where used.

{2} Winch drums chall have rope capacity with
the recommended rope size and reeving to perform crane
service within the range of boom lengths, operating radu,
and vertical lifts specified by the manufacturer.

(a) No less than two full wraps of rope shall
remain on the drum when the hook 15 m the extreme
low position and the booms are at maximum elevation
and extension,

(b) The drum end of the rope shall be anchored
to the drum by an arrangement specihed by crane or
winch manufacturer

() The drum Hange <hall extend a2 minimum
'fg in. (13 mm) over the top layer of rope at all times.

(1) The winch drums shall provide a first laver
rope pitch diameter of not less than 18 times the
nominal diameter of the rope used.

(4) A means controllable from the operator's sta-
tion shall be provided to hold the drum from rotating
in the ilowering direction and be capable of hoiding
the rated load without further action by the operator.

(¢) Two-Blocking Damage-Frevention Fearure. On
an articulating crane equipped with a winch, a (wo-
biocking damage-preveniton feature shall be provided.
Stalling of the hydraulic system may be acceptable.

(d} Cyvlinders Wiihh Rupe Reeving

(1) Cranes using a load hoist mechanism with

e et P e e g T T
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and opcrational characteristics to perform all load lifting
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n operated under recommended conditions.
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nt uncontrolled lowering of the load In
T hine failure

(.5') The ]uad hoist cylinder shall be capable of

holding rated load without action of the operator.

Machaniem

Section 22.1.2: Swing M

22-1.3.1 Swing Control.
shiall start and ::.i.up wiith conuolled acceleration aind

deceleration.

The swing mechanism

22-1.3.2 Swing Braking Means and Locking
Devices

(a) A stopping means with holding power n both
directions shall be provided to restrict movement of
the rotating mast, when desired under normal operation.
The braking means shall be capable of being set in
the hoiding position and remaining so without further
action by the operator.
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(b) A positive iocking device or boom support shall
be provided to prevent the boom from rotating when
in siowed posiilon for iransit.

Section 22-1.4: Crane Transport

Commercial truck vehicle-mounted cranes shall meet
applicable requirements of U.S. Department of Transpor-
tation Srandards.

Section 22-1.5: Rope and Reeving Accessories

22151
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(a) For suppﬂmng ratc
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travel or transit positions and boom lcnglhs'
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that wind on drums or travel over sheaves shall be
not lecg than 1.5:

(2) the design factor for boom pendants or standing

ropes shall not he lags than 2.0,

b) For supporting rated loads, rotation resistant ropes
chall have a f‘lntlgn factor of § ar greater

Ll o Lo o

(¢) The design factor specified in the paragraphs 22
| § Il".':ﬂr]"i fj] ﬂ'r'li"‘ fh\'n -Ehﬂl" I"'u:l ihﬂ lnhl “ﬂnmtﬂn]”

breaking strength of all ropes in the system divided
h"'u’ the Inan Imnnﬁ'.Fd on the rope system when supporting

22-1.6.2 Ropes
fa) The hall be of a construction recommended
h'l..l' fhﬂ rOone Ar crana mantfacturar Aar a annlifhad rarcan
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for that service.
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manufacturer mf the assemhly or a quullﬁﬂd person.
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rope, the tension in the parts shall be equalized.

fd] Wherever exnosed

'--r e e mm

the rope In excess nl |80°F (82°C), rope having an
independent wire-rane or wire-strand core or other
lemperature-damage resistant core shall be used.

(e} Rotation-resistant ropes and fiber core ropes shall

s rEmErwaE =

not be used for boom extension systems or boom
support reeving.

tnn amhient temneratiirac  at
- L R i"'ll!—l".l’l.ul.ull.ul\.l L*= 2%

22-1.5.3 Reeving Accessories
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the rope or crane manufacturer, or a qualificd person,
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() Wire rope clips shall
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Malleable cast iron clips shall
number of cling,

be drop-forged stecl of
double saddle tyre
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not be used. For spacing,
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manufacturer’'s recommendation. Wire rope .nhm:
attached with Ll-bolts shall have the U-bolt over the

dead end of the rnpe and the hve rope rm:nm:r in the

clip saddie. Clips shall be llghtened evenly to the
recommended torque. After the imihal load is applied
to the rope, the clip nuts shall be retightened to the
recommended torque to compensate for any decrease
in rope diameter caused by the load. Rope chip nuts
should be retightened periodicallv to compensate for
any fumther decrease in rope diameter during usage.

(¢c) Swaged. compressed. or wedge-socket fittings
shail be appiied as recommended by the rope, crane,
or fitting manufacturer. or a qualified person.

(d) Wire rope clips used in conjunction with wedge
sockers shall be auached 1o the unloaded dead end of
the rope oniy.

'.7".'? 1R 4 Cha ayae
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(a) Sheave grooves shall be free from surface condi-
whirh
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sectional radius at the bottom f the groove should be

cuch ag to form a claga_fittine caddla fn
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used, and the sides of the groove should be tapered
ontwardly to facilitate entrance of the rope into the
groove. Flange comers should be rounded and the nms
should run true about the axis of rotation

(b} Sheaves carrying ropes which can be momentarily
unloaded shall be provided with close-fitting guards or
other devices 10 guide the rope back into the groove
when the load is reapplied.

(¢) The sheaves in the iower load block shall be
equipped with close-fitling guards that will prevent
ropes from becoming fouled when the biock is iying
on the ground with ropes slack.

& A%

{dj All siwave Dearings, except permanentiy iubri-
cated bearings, shall be provided with means for lubn-

.-n..nll:.ﬁ.
Laduivrin.

22-1.55 Shaava Sizes

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

(h) Lower load block sheaves shall have pitch diame-
ters ot not less than 16 times the nominal diameter of
the rope used.

() Boom extension system sheaves shall have a
pitch diameter of not less than 15 times the nominal
diameter of the rope.
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and jib lengths, and the number of parts of line in

1 alk and hu]‘l qtcnmhhnﬂ' and lnad h|nr|-": Ehﬂ"

be lahclcd with their rated capacity and weight. Hooks
shall be equipped with latches unless the application
makes the use of a latch impractical. When provided,
the latch shall bridge the throat opening of the hook
for the purpose of retaining slings, or other lifting

devices, under slack conditions (refer to ASME B30.10).

Section 22-1.6: Controls
22-1.6.1 General

|"'a- 1 D n.r-:u.n nnlﬁi"—nlﬂ l'lru'l..--]I r]llr:n:'r l'l'lﬁ AT S Sra e b e
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cycle shall be loc ated within reach of the operator

ope station and labeled as to then
designated fum.:tmn.

(b) Controls for “swing,” “inner boom,” “outer
boom,” “jib boom,” “boom extension,” and “optional
hydraulic equipment” shall be provided with means for
holding in neutral position without the use of positive
latches.

{c) Remote-operated cranes chall be equipped with
an ‘‘emergency stop’’ system, located at the operator’s
remote control stanon to provide the means (0 remove
power from the crane in the event of a malfunction.

{d) Means shall be provided to hold vehicle stationary

while operating crane.

22-1.6.2 Control Forces and Movements

(a) Forces shall not be greater than 35 b (156 N)
on hand levers and not greater than S0 Ih (222 N) on
foot pedals.

(h) Travel distance on hand levers shall not be greater
than 14 in. (356 mm) from neutral position on [Wo-
way levers. and not greater than Z4 in. (0i0 mm) on
one-way levers. Travel distance on foot pedals shail
noi be greaier ithan 0 . (234 mm).
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22-1.7.1 Mechanical Testing. The installer shall
perform ioading tests (on a vehicie or est stand) on
each crane installed. Tests shall be conducted to the
exieni necessary o assure compitance wiih ithe crane’s
maximum load ratings, including systcems such as the
following;

{u) boom(s) — elevating and lowering

() boom(s) — cexicnding

(c) swing (slewing)

(d) safety devices

(e¢) optional attachments

R 0759670 06l83k2 LG97 IR
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be cﬂnducted on each new or remnunted I'nElhl]E unit.
The test <hall he conducted with the rnmnlmpd 1n-
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loaded vehicle on a firm, level surface. The stability
shall be such that the load ratings do not exceed the
requirements of para. 22-1.1.1, Tests shall be conducted
in accordance with ANSI/SAE 1765

22-1.7.3 Exhaust Gases. Enginc cxhaust gascs
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the operator. All cxhaust pipes shall bL guarded or
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forming normal duties.

Section 22-1.8: Construction

22-1.8.1 Welding. All welding and welding operator
qualifications for load sustaining members shall be in
accordance with ANSI/AWS Di4.3. Where speciai
steels or other materials are used, the manufacturer
shall provide weiding procedures.

22.1 B 2 Hvdraulic and Pnaumatic Line Protec-
tion. Exposed hines subject to damage shall be protected
insofar as it 18 prachical

22-1.8.3 Luhriﬂating Points. Lubricating points

i"l"l.n"\lllr"l I"\.n!l. A
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guards or other pans. |
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22-1.8.4 Stabilizers

(a) Means shall be provided to hold all stabilizers
in the rewracted position while in transit, and in the
extended position when blocked for crane operation,

{b} Cach power operated stabilizer shall be visible
from an actuating location, unless the operator 1s assisted
by a signalperson.

{c) Cylinders for vertical stabilization of the machine

shall be equipped with an integrally mounted holding

device (such as a pilot-operated check valve) to prevent

1HEE l-"l.'F crinmnrt '|lﬂrlF|'r' In’]f“{ i'l1 thl: i'-I'h'ﬂl"I.i' l"lf b | hUl‘iT“ﬂll“f"
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system failure (e.g., supply hose rupture).

22-1.8.5 Design Requirements. Prototype models
of production articulating boom cranes shall meet appli-
cable requircments of ANSI/SAE J1063. On special
design booms (not production models) or other special
lift conditions, calculations to a standard, by a qualiﬁad
person, or by the crane manufacturer, are acceptable.

22-1.8.6 Miscellaneous Equipment. Means shall
be provided for checking ine manufaciurer's spectiied
pressure settings in each hydrauvlic ciucuit.



STD.ASHE B30.2c-ENGL 000 WE 0759670 0ObLA&3k3 523 W

Inenantinn Tasdin
NI CWLIVII, I COoL
Cantinm 77 7 1: lnanantian
L A "L 4L 1L J N | e l.lﬂF“u‘-u.l

N M oaE a ] [l e o - T i~ nm
££-£.1.1 ‘general. The manufacturer shaii furnish
operation and maintenance information.

22-2.1.2 Inspection Classification
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altered, or modified cranes shall be inspected by a
designated person to ensure compliance with provigions
of this Standard.

(b) Reg

cranes in regular service is divided into two general
classifications based upon the intervals at which ingpec-
tion should be performed. The intervals in turn are
dependent upon the nature of the critical components
of the crane and the degree of their exposure to
wear, deterioration, or malfunction. The two general
classifications are herein designated as “frequent” and
“penodic” with respecuve intervals between inspections
as defined below: '

(/) Frequent inspection — daily to monthly in-

LEIvals.

ular Inspection. Inspection

(2) Perwwdic inspection — one to twelve-month
intervais, or as specifically recommended by the manu-
facturer.

{cj Inspeciions shaii be performed

personnel.

by designated

22-2.1.3 Frequent Inspection. Items such as the
following shail be inspected for defects at intervals as
defined in para. 22-2.1.2(b)(1) or as specifically indi-
caied, inciuding observation during operation for wear
or damage which might appear between regular inspec-
tions. Conditions such as those lisied, shall be carefully
examined and determination made as to whether they
constitute a hazard:

(a} controi mechanisms for maiadjustment interfering
with proper operation — daily, when used:

(b) control mechanisms for excessive wear of compo-
nents and contamination by lubricants or other foreign
ImMatgr,

(c) safety devices for malfunction:

ASMFE B30 22-2000

m Al TR, T peggeps
M, @GN aviainwenance
{aj all hydraulic hoses, pariicuiarly those which fiex

[ -

L

in normal operation of crane functions, should be

¥isuauy inspccicd Once every working day, when used,
(¢} hooks and latches for deformation, chemical dam-

N o

- MDeala. 4o AOREIT TN 1M
diid Wwiai. ncicti W AJSIvVIDL D2, W,

(f} ropc reeving for compliance with crane manufac-

Fusrmruer™ o0 ook
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(g} clectrical apparatus for malfunctioning, signs of
excessive deterioration, dirt, and moisture accumulation;

{h) hydraulic system for proper oil level and
leaks — daily,

(i} tires for recommcnded inflation pressure, cuts,
and loose wheel nuts;

(j) connecting pins and locking device for wear and

damage.

|
Lidichd,

22-2.1.4 Periodic inspection. Complete inspec-
tions the crane shail be performed ai iniervals as
gcncra]ly defined in para. 22-2.1.2(b) df:pf:ndmg upuu

ﬂﬂll.ﬂ.ﬂ-ﬁ ia — _—

Ih} Iil'lu.n--l.l'i'l.l._"'1l ol Wil ILJ' 'l._l"i.ll '!E-l'l'lh‘l:- ﬂ.lld E“'i'l.ll]" nc |.l.
inspections shall include the requirements of para. 22-
2.1.2 and in addition, items such as the following.
Conditions such as those listed, shall be examined and
determination made as to whether they constitute a
hazard:

(a) deformed, cracked, or corroded members in the
crane structure and carrier:

(b) loose bolts, particularly mounting bolts;

fﬂ"‘ i‘""l"ﬂ.l"h"ﬂl'l inr 'I.L"l"\l'l'l E'I'I.ﬂ'.'i\!#f." ﬂl"l.l"l !‘Ir‘l'lmt"
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(d) womn, cracked, or distorted parts such as pins,
shafis,

ﬂ'l"hl"l Il‘u""l.r [T Al
B ey

(e) excessive wear on brake and clutch system parts

nnr‘l |ininnr:'
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hearnnoc gears, rollers AdAavirac:
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(f) crane hooks inspected for cracks,

l"'n-'l traval ctaaring I'l.rul.hn.r'r
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(i) Hydraulic and Pneumatic Hose, F:mnga and

Tishina Inenertionn
-'l""-"""n -!F!I.!J‘"!-'h-l-l-l'rl-

(1) evidence of leakage at the surface of the

flexihle hoge or 1tg wnetion with metal and counlinac:
J t.l' |‘|5ﬂ‘.

(2) bhistering or abnormal deformation to the outer
covenng of the hvdraulic or pneumatic hoge;
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(1) [pnkngp at threaded aor f‘l:’imF_I.F_‘d ,} int¢ that

cannot be eliminated by normal tightening or recom-
mended procedures:

(4) evidence of excessive abrasion or scrubbing
on the outer surface of a hose, ngid tube, or fitting.
Means shall be taken to eliminate the interference of

elements in contact or otherwise protect the components.
{j) Hydraulic and Pneumatic Pumps and Motors
Inspection
{1} loose bolts or fasteners;
leaks at joints between sections,

ol afi cmal lanloa.
ol A LE -0 PLalP iy,

unusual noises or vibration;
loss of vperaiing speed,
(6) excessive heating of the fluid;
(7) loss of pressure.
(k) Hydraulic and Pneumatic Valves Inspection
(1) cracks in valve housing;
(2) mmproper return of spool to neutral position;
(1) leaks at spools or joints;
(4) sticking spools;
(5) failure of relief valves to attain or maintain
correct pressure setting;

(6) relief wvalve pressures

EwEm - -

specified by the manufacturer.
(1) Hvdraulic and Pneuma
(1) drifting caused by fluid leaking across piston;

f?l rnrl’ l."ﬂ".'lll." Iﬂ"'.'lll":'l'llT'
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(3) leaks at welded joints;

chall he checked asg
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(5) damaged case (barrel),
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on the filter clement may indicate hose, “O” ring, or

I-h. Iﬂ. N N Y .-I nnnnnnnn ‘.l'.ﬁ.-l- ! L|.
Ul.-lllu.rl. ILI-L.FULrl l..rUl.lIl..l"UIl'ln.-ll.l. U\.-I.Lrl I'l._i'i-lill.-l'l-...l'll L¥E Ll L hlllp.‘.‘r

pieces on the filter may denote failure in pumps, motors,
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determine origin of the pmblem before corrective action
can be taken,

(n}) Labels are to be in place and legible.

22-2.1.5 Cranes Not in Regular Use

(a) A crane which has been wdle for a peniod of
one monih or more, but iess than six months, shall be
given an inspection conforming with the reguirements
of paras. 22-2.1.2 and 22-2.4.2(b).

() A crane which has been idle for a period of
over stx monihs shail be given a compieie inspeciion
conforming with the requirements of paras. 22-2.1.2,

F-J
N

ARTICIH ATIMG BOOAM CRAMES
22.2.1.3, and 22.2.47) hefore heing placed in service,
'?'? 2_1'5 |ntnnr‘l“igp ﬂerﬂrds Da[gd r-ﬂ-f‘nrﬂn fnr

l‘“'r b b

peniodic mspection should be made on cntical items
such as brakes, crane hooks, ropes, hydraulic and
pneumatic cylinders, and hydraulic and pneumatic relief
pressure valves. Records should be kept available to

an appointed person,

Section 22-2.2: Testing

22-2.2.1 Operational Tests

ml Tlonmk maoe

R — pbemed L. 4.I.
|Ll-l.l ol 11V Dl DLl LLl

L. s~
I e Lealill I...I'J

with the operational r
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following:

(1) load hifting and lowering mechanisms;

(2) boom lifting and lowcring micchanisms,

{3) boom extension and retraction mechanism;

(4) swinging mechanism;

(5) travel mechanism;

(G) safcty devices.

() When the complete crane 1s not supplied by one

Inal

E-’,

manufaciurer, such iesis shall be conducied ai
assembly.

() Operational test resuits shall be made availabice.

22-2.2.2 Load Test
(a} Prior to initial use:

(1) All new and reinstalled cranes shall be n-
spected and load tested by or under the direction of
a designated person. A written test report shall be
prepared by a designated person and placed on file.
Tesi ivads shail noi be fess ihan 100% or more inan
1109% of the rated load, unless otherwise recommended
'l.'.!jf' ihe inanufaciwrer or a quaiiﬁtﬁ PCIsUILL

(2) The need for testing of repaited, altered, o
shail be determined by a guahhed
test is required, testing shall be in
RS b NS B e FUr R W I

accordance with para. 22-2.2.2(a)1).
(b} The load test, 1f made, shall consist of the

following operations as a minimum reguircment.

({1} Hoist the test load to assure that the load 1s
supported by the crane and held by the hoist brake(s).

(2) Swing the crane, if applicable, the fuli range
of its swing.

(J) Boom the crane up and down within ihe
allowable working radius for the test load.

(4) Lower the iest lvad, siop and hoid the ivad

with the brake(s).

PR (b - | oy ke
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person. When load
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decition ZZ-£.3: Mainienance
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(@) A preventive mainienance program based on
the crane manufacturer's recommendations should be
estabiished. Dated records shouid be mainiained.

(b) It is recommended that replacement parts be
obtained from the originai equipment manufacturer or
be of at least equal quality.

22-2.3.2 Maintenance Procedure

(a) Before adjustments and repairs are staried on a
crane, the following precautions shall be taken as
applicavie:

(1) crane placed where it will cause the least
inierference with other equipmeni o1 operaiions,

(2) all controls at the “OFF” position,

(3) stariing means rendered inoperaiive;

(4) boom lowered to the ground, if possible, or
viherwise secured againsi dropping,

(5) relieve hydraulic oil pressure from all hydraulic
cuculis befoe lvuseng o IEmoving hydiauiic Compo-
nents.

(o) Warning ur “oui of wider” signs shalt e placed
on the crane controls.

{cj Afier adjusimenis and repauns have been inade,
the crane shaﬁ nm bt re:turned o service until a]l

.Fll.- L.y N N wr.

hydrauhc system (if n:qmrm:l}, safct}r devices rcacti-
vated, and maintenance equipment removed.

22-2.3.3 Adjustments and Repairs

(a) Any hazardous conditions disclosed by the n-
spection requirements of Section 22-2.1 shall be cor-
rected before operation of the crane 15 resumed. Adjust-
ments and repairs shall be done only by designated

personnel.

(b) Adjustments shall be maintained to assure correct

functioning of components. The following are examples:
(/) funcuonal operating mechanism,

tety devices;
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nisms which are cracked, broken, corroded, bent, or

I, veormres
i Fr LAl

(2) critical parts of the crane structure, which are
d hant healan nr
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(3) crane hooks showing conditions described in
ara, 22 2.1.2aM8) shall he takan out of carvice,

[~
I~

ASME H30.22-2000

(d} Instructions shaii be provided by the manufaciurer
for the removal of air from hydraulic circuits.

22-2.2.4 Lubrication. All moving parts of the
crane, for which lubrication is specified, should be
regularly lubricated per the manufacturer’s recommenda-
tions and procedures.

Section 22-2.4: Rope Inspection, Replacement,
and Maintenance

22-2.4.1 Generai. Due to crane design configura-
tion, t0 maintain mobility, sheave diameters, drum
diamelers. and rope design factors are iimiwed. Due 1o
these design parameters, inspection in daccordance with
para. 22-2.4.2 0 deieci any deienoraiion and umely
replacement in accordance with para. 22-2.4.3 is es-
sential.

22-2.4.2 Inspection
(a) Frequent Inspection
(/) All running ropes in service should be visually

inspected once each working day. A wvisual inspection
shall consist of observation of all rope which can
be in use during the day’s operations. These visuai
observations should be concemed with discovering gross
damage such as iisted beiow, which may be an immedi-
ate hazard:

(aj disioriion of ihe rope such as kinking, crush-
ing, unstranding, birdcaging, main strand displacement,
or core protrusion. Loss of rope diameter in a short
rope length or uneveness of outer strands should provide
cvidence that the rope or ropes need to be replaced,

(b} general corrosion;

(c) broken or cut strands;

{d) number, distribution, and typc of visiblc
broken wircs. When such damage is discovered, the

T r-l-n-n.‘ .n.li'lﬂi

- I-l.n I-hn.mn'l!n-rll FFrLFFR T -|r'|-.|.'.|. s ls i'rll!ﬂr'i
IUIJ'\.- IR Wil L] N

LA E% IR viehl SERFILT Ol v Wi gir

inspection as detailed in para. 22-2.4, 3{b
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of rapid detenoration such as ﬂange points, crossover
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(b) Periodic Inspection
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by a qualified person and shall be based on such

fartare ac-
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(a) expected rope life as determined by expen-
ence on the particular installation or similar ingtallations;
(b) severity of environment;
fr) marcrantaana nf ranacity lifte:
I_I'“I'H".l'l."“bu e ""“l—'“"l'ﬁJ LI I.‘u‘

(d) frequency rates of operation;

fal avrneoura tn cthaelk laade
1. I.l'ﬂt_ll_!l.! L =) RN R (IR0 = % W



STD.ASME B30.22-ENGL 2000

ASME R30.22-2000

Inspections need not be at equal calendar intervals and
should be more frequent as the rope approaches the
end of its life. This inspection shall be made at least
annuaily.

(2} Penodic inspection shall be performed by a
designated person. This inspection shall cover the entire
length of rope. Only the surface wires need be inspected.
No auempt should be made to open the rope. Any
deterioration, resulting in appreciable loss of original
strength, such as described beiow, shaii be noted and
determinatnion made as to whether use of the rope
would constituie a nazard:

(a) points listed in para. 22-2.4.2(a)(1)(a);

{b) reduction of rope diameter below nonmnal
diameter due to ioss of core support, internal or external
corrosion, or wear of outside wires;

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

(d) severely corroded. cracked. bent, wom, or
improperly applied end connections.

(3) Care shalli be taken when inspecting sections
subject to rapid deterioration such as the following:

(a) sections In contact with saddles. equalizer
sheaves, or other sheaves where rope travel is limited:

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

22-2.4.3 Rope Replacement

fa) No precise rules can be given tor determination
of the exact time for rope replacement, since many
variabie factors are invoived. Once a rope reaches any
one of the specified removal criteria, it may be allowed
iv vperaie w0 the end of the work shift, based on the
judgment of a qualified person. The rope shail be
replaced afier thai wuik sinfi, ai the end of the day,
or at the latest time prior to the equipment being used

l'l.'|4 lllrlh..n T Ty ---.q.a.‘.- .-J.:f.
I..-"_'r Wl AL YPOUllBR SUINEL.

(&) Removal criteria for rope replacement shall be
g
|
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opes, six randomly distributed bro-
ay

(/) 1n running

.
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A% )
strand in onc lay;

(2) onc outer wire broken at the contact point
with the core of the rope which has worked its way
out of the rope structure and protrudes or loops out
from thc ropc structure. Additional inspection of this
section is required;

(7) wear of one-third the original diameier of
outside individual wircs;

-y [P

WITES i1 Ofi¢ DIOKEN WITES 11 one

damagc rcsulting in distortion of the rope structure,

I
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(5} evidence ot anv heat damage trom any cause;
(6) reductions from nominal diameter greater than

those shown below
Maxiumum Allowable
Reduction from

Rope Diameter Nominal Diameter

Up 10 ¥4 in. (8 mm) /es iN. (0.4 mm)

MNuar 3 ie oge 1/ e §17 e T S
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Over 4 in. to % in. (19 mm) Yea 0. (1.2 mm)
1 [ . .

Over % in. to 1% in, (29 mm) /16 in. (1.6 mm)

Over 1'% in. to 1% in. (38 mm) Y2 in. (2.4 mm)

(/) In standing ropes, more than two broken wires
in one lay in sections bevond end connections or more
than one broken wire ar an end connection.

(8) Replacement rope shall have a strength rating
at ieast as great as the originai rope furnished or
recommended by the crane manufacturer. Any deviation
from ihe onginai size, grade, or construction shaii be
specified by a rope manufacturer, the crane manulac-
turcr, or a qualified person,

{c) Broken wire removal criteria cited in this volume

moam e s

1o
drums. Thec uscr shall contact the sheave, drum or
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wire removal criteria for wire ropes operating on sheaves
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(d) Ropes Not in Regular Use. All rope which has
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heen idle for a period of a
shutdown or storage of a crane on which it is installed,
shall be given an inspection in accordance with para.
22-2.4 3(b) before it is placed in service. This inspection
shall be for all types of deterioration and shall be
pertormed by a designated person
(e} Inspection Records

(1) Frequent inspection — no records required.

(2) Penodic inspection — in order to establish data
as a basis for dging the proper time for replacement, a
dated report of rope condition at each periodic inspection
should be kept on file. 'This report shall cover points

of deterioration histed n para. 22-2.4.3(h).

22-2.4.4 Rope Maintenance

(a) Rope should be stored to prevent damage or
deternuration,

(b) Unreeling or uncoiling of rope shall be done as
recommended Dy (he rope manufacturer and with care
w avoid kinking or inducing a twist.

(c) Betore cutuing a rope. seizings shall be placed
on each side of the place where the rope is 1o be cut
o preveni uniaying of the strands. On preformed rope,
one scizing on each side of the cut is reguired. On
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smaller, two seizings on each side of the cut are

L TNy F. Y

Cquirca,
diameter or larger, three seizings on each side of the
cut are required.
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(d) During installation, care should be exercised to
avold dragging of the rope in dirt or around obijects

that will scrape, nick, crush, or induce sharp bends in it.

{ej Rope shwouid be mainiained in a weii-iubricaied
condition. It 1s important that lubricant applied as part
of a mamienance program shall be compaiibie wiih
the onginal lubricant and to this end the rope manufac-
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iurer shwouid be consuiied; iubricant appiied shaii be
the type that does not hinder visual inspection, Those
scClions of Tope which
othcrwisc hidden during inspection and maintenance
procedures require special attention when lubricating
rope. The object of rope lubrication is to reduce intcrmnal
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 hite can be extended in cases where a
reduced rope length is adequate, by cutting off a section
at the worn end. and thus shifting the wear to different
areas of the rope.

_____
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Section
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an 22.2.1: Qualifications §
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of Operators and Operating Practices

22-3.1.1 Operators

{n) Crane gperal:i.nn chall he limited to nprennnp-!

mEmmme = e T R

with the following minimum gualifications:
(1) designated persong;

(2) trainees under the direct supervision of a desig-
nated person;

(3) maintenance and test personnel (when it is
necessary in the performance of their duties);
(4) ingpectors {(crane).

(b) No one other than the personnel specified in
para. 22-3.1.1{a) shall enter the operating area of a
crane with the exception of persons such as oilers,
supervisors, and those specified persons authorized by
supervisors whose duties require them to do so and
then oniy in the performance of their duties and with
the knowiedge of the operator or other appoinied person,

22-3.1.2 Qualifications for Operators

(a) Operators shall be required by thc cmployer to
pass a practical operating cxamination. Qualifications
shall be limited to the specific type of equipment for
which examined.

(b) Operators and operator trainees shall meet the
following physical qualifications:

(1) vision of at least 20/30 Snellen in one eye
and 20/50 in the other,

1] . "
with ar unthant ~cAarractiva
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lenses;
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tion, if color d:fferenl:lalmn Is required for operation;

(1) adeauate hearino
R b J=¥

for the specific operation.
1":] Evidence of

Ll i B

instability which could render a hazard to the operator
or others,

ur;lh ar owithn hn-::rinn i Te
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nhvciral Limatatiane Aar amatinnal
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or which in the oninion of the examiner
could interfere with the operator’'s performance, may
he sufficient cause for disqualification. In such cases,
speciahized chimcal or medical judgments and tests may
be reaquired.

(d} Evidence that an operator i1s subject to seizures
or loss of physical contral shall be satheient reason

ASME B30.22-2000
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ff} ﬂ"'l‘:‘ilﬁi’h and Opcrator h‘&ii‘l:‘:éi il]i_'.li.uu nave noi-

ﬁﬂlll’\.l P -l.-.n -J-l.-. o na..n.nﬂ.

raed |
aina no LL!.IUL]ILI'L.-.'_‘I L'Ll

dizziness or similar undesirable charactcristics.
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operator shall:

(/) demonstrate the ability to comprehend and
interpret all labels, operator’s manuals, safety codes, and
other information pertinent to correct crane operation;

(2) possess knowiedge of emergency procedures
and implementation of same;

(7} demonstrate to the employer the ability to
opecratc the spcr:iﬁc type of cquipmcnl*

Fadl ba £ T
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(5) understand responsibility for maintenance re-
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(6) be thﬂmughly familiar with the crane and its

e ﬂl’\.l s rubes e aw

LA TN AN ll...l.llL-l..IUI.l.:lg

(7} understand the operating procedures as outlined
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£2-3.1.3 Conduci oi Operators

(a) The operator shall not engage in any practice
that wiii divert his auention whiie actuaiiy engaged in
operating the crane,

(b) Each operator shail be responsible for those
operations under the operator’s direct control. Whenever
there is any doubt as to safety, the operator shaii
consuit with the supervisor before handiing the loads.

c} The operator should not leave a suspended load
unatiended uniess specific precautions have been insti-
tuted and are in place.

(d) If there 15 a warning sign on the switch or engine
starting controls, the operator shall not close the switch
or start the engine until the waming sign has been
removed by the appointed person.

(e) Betore closing the switch or starting the engine,
the operator shall see that all controls are in the “OFF”
or neutral position and all personnel are in the clear.

(f) If power faile dunng oneration the aperator chall:
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(1] mave nower controls to “0OFF’ or neutral
position;
(2] land the suspe ne nded load and boom_ if ng’g..:!ggg_!_

{g) The operator shall be familiar with the equipment
and its proper care. If adjustments or repairs are neces-
sary, the operator shall report the same promptly to
the appointed person, and shall also notify the next
operator.

(h) All controls shall be tested by the opcrator at
the start of each shift. If any controls do not operate
properly, they shall be adjusted or repaired before

Amarabane ars ha.r'ruﬂ
-..-rl_u.-l.u'l.l\_ill:l AL % I.IU&HI-I.

(i) SlﬂblilZ{.‘:]‘S shall be "Ir'lSib]ﬂ to the operator w
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e opcrator
a signalperson.

Section 22-3.2: Operating Practices

22-3.2.1 Handling the Load
{aj Sice of Load
(1) No crane shall be loaded beyond the rated
i0ad cxcept for test purposes.
(2) The load to be lifted is to be within the rated
of the crane in its existing configuration.
{3) When loads that are not accurately known are

[P |
uanl
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to e nfted, the person

sponsibie for the job shail
ascertain that the weight of t

¢ load doecs not exceed
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(2) Hoist ropc shall not be wrapped around the

{c ,J' Moving the Load

S Fh "TL =, ik =
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(a) the crane is level and, where necessary, the
i.

s am lallaoa
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(&) the load is well secured and balanced in

L_11 J4a.
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a few inches (mm};

(c) means are provided to hold the vehicle
stationary while operating the crane.

(2) Betore starting to lift, the houk shall be brought
over the load in such a manner as 0 minimize swinging.
(3) During lifting, care shall be taken that:

(e} there 13 no sudden acceieration or deceiera-
tion of the moving load,

(&) ivad, boom, or other parts of the crane do
not contact any obstruction.
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sideways.
Hl This ‘::Innr]"ird rpr"'ngn-rnl-n that articn !.ﬂiﬂg hnn

BRAL AT LB id LALFN AN

cranes are designed and intended for handling maternials.
They do not meet personnel lift or elevator requirements.
Therefore, no lifting, lowering, swinging, or traveling
shall be done while a person is on the hook or load.
Hook-attached suspended work platforms (baskets) shall
not be used with cranes covered by this Standard.
Work platforms (baskets) attached to the boom shall
be approved by the crane manufacturer.

(6) The aperator should avoid carrying |
peaple.

(7) When the crane is so equipped,
shall be fully extended and set. Blocking under stabiliz-
ers shall meet the I‘E{ll!iff‘:mﬂnfﬂ as tollows:

fa) strong enough to prevent crushing;:
(h) of such thickness width and length as ta
completely support the stabilizer pad.

(8) Firm toohting under all tireg,
stabilizer pads should be level. Where such a footing
IS not otherwise supplied. it should be provided by
timbers, cribbing, or other structurai members to distrib-
ute the load so as not to exceed allowable bearing
capaciiy of ithe underiying materiai.

(9} In transit, the boom shall be carried in stowed
posiiion.

(/10) When rotating the crane, sudden starts and

L_'II
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the <tabilizers

or individoal

SLOps s
that thc load does not swing out beyond the radius at
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(11) The crane shall not bc traveled with a

load

on the hook unless recommended by the manufacturer
(12) No person should be permitted to stand or
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(d) Stowing Procedure. Follow manufacturer’s proce-
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Section 22-3.3: Miscellaneous

Z2Z2-3.3.1 Operating Near Eiectric Power Lines

(a) Cranes shall be operated so that no part of the
crane or load enters into the danger 7zone shown n
Fig.

EXCEPTIONS-

(1) The danger zone may be entered after confirmation by an
appointed person that the electrical distribution and transmission lines
have been de-energized and visibly grounded at the point of work: ar

{2) The danger zone may be emered if insuiating barriers (not a
part of nor an attachment to the crane) have been erected 1o prevent
physical contact with the lines.
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GENERAL NQTE: For minimum radial distance of danaer zone. see Table 1.

FIG. 17 DANGER ZONE FOR CRANES AND LIFTED LOADS OPERATING NEAR ELECTRICAL
TRANSMISSION LINES
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NORMAL VOLTAGE IN OPERATION NEAR
HIGH VOLTAGE POWER LINES AND

OPERATION IN TRANSIT WITH NO LOAD
AND BOOM OR MAST LOWERED

Minimum Hequired

Marmal Vaoltans LV Clearance
(Phase to Phase| it m
When operating near high voitage power iines
to 50 10 2.05
Owver &0 tn 200 15 4.6
Over 200 to 350 20 6.1
Owver 350 to 500 25 7.62
Over 500 to 750 35 10.67
Over 750 to 1,000 45 13.72

While in transit with no ioad and boom or mast iowered

to 0.75 4 1.22
Dver .75 ta &0 3! 1.83
Over 50 to 345 10 3.83
Over 345 to 750 16 4,87
Over 750 to 1,000 20 6.1

(7} For lines rated 50 kV or below, minimum
ciearance berween the iines and any part of the crane
or load (including handiing appendages) shall be 10 i1

£ O = TN N ) N, ) . o i
12 IM). rul MENCr vyoldges, st l14aie 1.
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.i'?}! Caution chall he axerciced when warking near
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overhead lines, because [hey can move hﬂnznnlally or
vertically due to wind, moving the danger zone to new
positions.

(3) In transit with no load and boom lowered, the
clearance shall be as specihed in Table 1.

(4) A qualified signalperson shall be assigned to
observe the clearance and give warning before ap-
proaching the above limits.

(b) Any overnead wire shaii be considered v De an
energized line unless and until the person owning such
line or ihe elecinical uihily authonties verify that it is
not an encrgized line.
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procedure provides equivalent protection and is set forth
in writing.

(d} Durable cigns< shall be installed at the operator’s
station and on the outside of the crane, warning that
electrocution or serious bodily injury may occur unless
a mintmum clearance of 10 ft (3 m) i1s maintained
between the crane or the load being handied and
energized power lines. Greater clearances are required
because of higher voitage as stated in para. ZZ-3.3.i{a).
These signs shall be revised but not removed when
local junsdiciion requires greaier cicarances.



