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FOREWORD

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

its beginn

ing in December 1916 when an pighf-pngp “Code of Qnﬁ:fy Standards for Cranes” prr—\parr—\d hy the American

Society of
meeting ¢

Meeting
ASME Saff
Safety, the
then to thg
Jersey, De
On June 1
project wi

In Mard
call for or
Novembe

Comme
Committe
requiremg
the requir
equipmen)|

Mechanical Engineers (ASME) Committee on the Protection of Industrial Workers, was presented at thea
f the ASME.

s and discussions regarding safety on cranes, derricks, and hoists were held from 1920 to 1925} involvil
ty Code Correlating Committee, the Association of Iron and Steel Electrical Engineers, the American Muse
American Engineering Standards Committee (AESC) [later changed to American Standards\Association
United States of America Standards Institute (USASI), and finally to ANSI], Department 6fLabor — State
bartment of Labor and Industry — State of Pennsylvania, and the Locomotive Crane Manufacturers Associ
1, 1925, AESC approved the ASME Safety Code Correlating Committee’s recommendation and authorizé
th the U.S. Department of the Navy, Bureau of Yards and Docks, and ASME_aS)sponsors.

h 1926, invitations were issued to 50 organizations to appoint representatives to a Sectional Committe
banization of this Sectional Committee was sent out October 2, 1926, and)the Committee was organiz
4, 1926, with 57 members representing 29 national organizations:

ncing June 1, 1927, and using the eight-page Code published by) ASME in 1916 as a basis, the Sec
e developed the “Safety Code for Cranes, Derricks, and Hoists.*The early drafts of this safety code ing
ents for jacks, but due to inputs and comments on those drafts, theSectional Committee decided in 1938 to

t types, and in August 1943, ASA B30.1-1943 was published, addressing only jacks. Both documents

reaffirmed in 1952 and widely accepted as safety standards.

Dueto g
Committe
Command
Committe
published
nance, ang
in B30.3, i
volumes N
resulted il
their date
under prd

This St4
and muni

hanges in design, advancement in techniques, and general interest of labor and industry in safety, the Sec
e, under the joint sponsorship of ASME and the Bureau of Yards and Docks (now the Naval Facilities Enging
), was reorganized on January 31, 1962, with'39 members representing 27 national organizations. Th
e changed the format of ASA B30.2-1943so that the multitude of equipment types it addressed coy
in separate volumes that could completely cover the construction, installation, inspection, testing, m
operation of each type of equipment that was included in the scope of ASA B30.2. This format change res
30.5,B30.6,B30.11 and B30.16 being initially published as “Revisions” of B30.2 with the remainder of th
eing published as totally new{volumes. ASA changed its name to USASI in 1966 and to ANSI in 1969,

of publication. In 1982, the' Committee was reorganized as an Accredited Organization Committee ope
cedures developed by~ASME and accredited by ANSI.

ndard presents a cdordinated set of rules that may serve as a guide to government and other regulatory H
Cipal authorities)responsible for the guarding and inspection of the equipment falling within its scop

suggestions leading to aceident prevention are given both as mandatory and advisory provisions; compliance wit}

types may
cessary ha
the use of
secured. T|

be required*by employers of their employees. In case of practical difficulties, new developments, or
rdshipsthe’administrative or regulatory authority may grant variances from the literal requirements or p
pother.devices or methods, but only when it is clearly evident that an equivalent degree of protection is th
o'secure uniform application and interpretation of this Standard, administrative or regulatory authoriti

nnual

ng the
um of
ASA),
f New
ation.
d the

b, The
ed on

rional
luded
make

ements for jacks a separate code. In January 1943, ASA B30:2-1943 was published, addressing a multityide of

were

tional
ering
P new
1d be
hinte-
ulted
e B30
which

1 B30 volumes from 1943 t0.1968 being designated as either ASA B30, USAS B30, or ANSI B30, depending on

rating

odies
e, The
both
unne-
ermit
ereby
bs are

urged to

onsult the bsU Lommittee, 1n accordance with the rormat described 1n Section IA or the baU Standard

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 not imply

that previ

ous editions were inadequate.

ntro-

B30.1 Jacks has been in existence since 1926, with new editions published in 1943, 1967, 1981, 1986, 1992, 1998, and
2004. The 2009 revision of this Volume revised the title to Jacks, Industrial Rollers, Air Casters, and Hydraulic Gantries.
The Volume was reformatted to incorporate the requirements for jacks, air-lifting bags, industrial rollers, air casters, and
telescopic hydraulic gantry systems into Chapters 1-1 through 1-6. The 2015 edition added Chapters 1-7 on strand jack

vi
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systems. It also addressed responsibilities of personnel, personnel competence, and translations. This 2020 edition
contains changes to definitions, added responsibilities of riggers, and several other changes.

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 December 11, 2020.
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(20)

B30 STANDARD INTRODUCTION

SECTION I: SCOPE

The ASME B30 Standard contains provisions that apply
to the copstruction, installation, operation, inspection,
testing, maintenance, and use of cranes and other
lifting angl material-movement-related equipment. For
the convdnience of the reader, the Standard has been
divided into separate volumes. Each volume has been
written uhder the direction of the ASME B30 Standards
Committee and has successfully completed a consensus
approval process under the general auspices of the Amer-
ican Natignal Standards Institute (ANSI).

As of thie date of issuance of this Volume, the B30 Stan-
dard comprises the following volumes:

B30.1

B30.2

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

B30.12

B30.13

B30.14

B30.15

B30.16

B30.17

B30.18

B30.19
B30.20

Jacks, Industrial Rollers, Air Casters, and
Hydraulic Gantries

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

Tower Cranes

Portal and Pedestal Cranes
Mobile and Locomotive Cranes
Derricks

Vinches

[ L e

Floating Cranes and Floating Derricks
$lings
Hooks

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

Handling Loads/Suspended From Rotorcraft
$torage/Retrieval (S/R) Machines and
Associated"Equipment

$ide Boant Tractors

Mobile’ Hydraulic Cranes (withdrawn 1982 —

requirements found in latest revision of

B30.21 Lever Hoists

B30.22 Articulating Boom Cranes

b30.25 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 Tower.Cranes

B30.30 Ropes

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

B30.32 Unmatned Aircraft Systems (UAS) Used

Inspection, Testing, Maintenance, and [
Operations’

SECTION II: SCOPE EXCLUSIONS

Any exclusion of, or limitations applicable to, the g
ment, requirements, recommendations, or opera
contained in this Standard are established in the af
volume’s scope.

SECTION IIl: PURPOSE

The B30 Standard is intended to

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

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

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

SECTION IV: USE BY REGULATORY AGENCIES

led

n
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quip-
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ners,
Spon-
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nt of

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 code

s and

standards in the specific volumes may be changed to

refer to the corresponding regulations of the go
mental authorities.

L This volume is currently in the development process.

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

It ig not the intent of this Volume of the B30 Standard to
requife retrofitting of existing equipment. However, when
an itegm is being modified, its performance requirements
shall pe reviewed relative to the requirements within the
current volume. The need to meet the current require-
ments shall be evaluated by a qualified person selected
by thle owner (user). Recommended changes shall be
made| by the owner (user) within 1 yr.

SECT|ON VI: REQUIREMENTS AND RECOMMENDATIONS

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

SECT|ON VII: USE OF MEASUREMENT UNITS

This Standard contains SI (metric) units as well ‘as-U.S.
Custogmary units. The values stated in U.S. Customary units
are tobe regarded as the standard. The SI unjtsare a direct
(soft)[ conversion from the U.S. Customary ‘units.

SECT|ON VIIl: REQUESTS FOR REVISION

The¢ B30 Standards Committee will consider requests
for reyision of any of the volumeswithin the B30 Standard.
Such [requests should be directed to

Secretary, B30-Standards Committee
ASME Standards and Certification
Two Park Avenue

NewYork, NY 10016-5990

Re

juests should be in the following format:

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

Phrase the question as a request foran‘interpretation of
a specific provision suitable for general unddrstanding
and use, not as a request for,approval of a proprietary
design or situation. Plans er drawings that explain the
question may be submitted to clarify the |question.
However, they should.not contain any prpprietary
names or informationzRead carefully the note dddressing
the types of requests that the B30 Standards (ommittee
can and canndt consider.

Upon submijttal, the request will be forwar
relevant B30 Subcommittee for a draft respor
will then*be subject to approval by the B30
Commiittee prior to its formal issuance. The B30
Committee may rewrite the question for the sake of clarity.

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

led to the
se, which
Standards
Standards

SECTION X: ADDITIONAL GUIDANCE

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

The B30 Standards Committee fully realizes the impor-
tance of proper design factors, minimum or maximum

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.

Xi

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.

Xii
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ASME B30.1-2020
SUMMARY OF CHANGES

Following approval by the ASME B30 Committee and ASME, and after public review, ASME B30.1-2020 was approved by
the American National Standards Institute on December 11, 2020.

ASMH B30.1-2020 includes the following changes identified by a margin note, (20).

Page Location Change
B30 Standard Introduction Updated
1-0.1.1 First cross-reference to figure revised
Section 1-0.2 Definitions and alphabetical listiigs of air caster system, ajr-lifting

bag system, auxiliary load point, double-acting hydraulic jack,
gap crossing air caster, high-lift air caster, hydraulic jack,
integral auxiliary load-point, load, load handling equipment
(LHE), load point, Jow-lift air caster, mechanical jack, |normal
service, rated load, screw extension, self-contained jack, severe
service, shall, should, single-acting hydraulic jack, and|special
service reyised

2 Section 1-0.3 Revised

5 1-0.4.4 Added

5 1-0.4.5 Former 1-0.4.4 redesignated and revised

6 Figure 1-0.4.5-1 Former Figure 0.4.4-1 redesignated

11 1-1.9.5.2 In subpara. (b), cross-reference to figure updated
17 1-2.9.5.2 In subpara. (b), cross-reference to figure updated
22 1-3.9.5.2 In subpara. (b), cross-reference to figure updated
28 1-4.9.5.2 In subpara. (b), cross-reference to figure updated
33 1-5.9.5.2 In subpara. (b), cross-reference to figure updated
39 1-6.9.5.2 In subpara. (b), cross-reference to figure updated

45 1-7.9.5.2 In subpara. (b), cross-reference to figure updated

xiii
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Chapter 1-0
Scope, Translations, Definitions, Personnel Competence,
Responsibilities, and References

SECT/ION 1-0.1: SCOPE OF B30.1

Volume B30.1 includes provisions that apply to the
constfuction, operation, inspection, testing, and mainte-
nanc¢ of mechanical ratchet jacks, hand- or power-oper-
ated mechanical screw jacks, hand- or power-operated
hydrqulic jacks, air-lifting bags, industrial rollers, air
castdrs, telescopic hydraulic gantry systems, and
strang jacks.

Notincluded in this Volume are jacks designed for auto-
motiye service, trip-lowered jacks, jacks designed for
static|support rather than load handling, and jacks, indus-
trial rfollers, air-lifting bags or air casters that are an inte-
gral part of other equipment.

1-0.1{1 Illustrations

Figures 1-0.4.5-1 through 1-7.1.1-1 show typical equip
mentfand hand signals addressed in this Volume. They are
not inptended to be all-inclusive.

1-0.1.2 Translations

(a)| Translation of non-English documentation into
English
7) The wording of written nen-<English safety infor-
matidn and manuals regarding.useyinspection, and main-
tenanjce shall be translated into’English by professional
trans|ation industry standards, which include, but are
not limited to the following:

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

(-b) grammatical accuracy

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

(+d) accurate translation of the terminology

source, if previously defined. The text(f'the description
shall meet the criteria of (1) and (2)

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

SECTION 1-0.2: DEFINITIONS

air bladder (air caster): a monofilm or fabric-reinforced
material enclosure that directs air flow benedth the air
caster’s module structure.

air caster:'a device that can provide lift and travel of a load
using airrflow as the support medium, often refg¢rred to as
air,skates or air bearings.

qir-caster system: a system consisting of an air $upply, air
hoses, pressure control console, and air castefs.

air-lifting bag: a reinforced, flat, rubberiz¢d single-
chamber inflatable bag designed to contain afr at pres-
sures above 100 psi.

air-lifting bag system: a system consisting of an air supply,
air hoses, pressure control unit, and air-lifting bag.
authorized service center: an independent servjce facility

designated by the manufacturer to repair and test equip-
ment of their manufacture.

auxiliary load point: any point of load application other
than the primary load point.

birdcaging: the permanent deformation of a pection of
strand in which the wires spread apart.

double-acting hydraulic jack: a jack that is ext¢nded and
retracted under hydraulic pressure.

drift: horizontal displacement of the top of a telgscopic lift
boom that results from clearances betwden boom

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

sections.

gap crossing air caster: a fabricated module that contains a
load support plate, a landing pad, and a perforated air
bladder that provides the ability to travel across gaps
and steps in the operating surface.

high-lift air caster: a fabricated module that contains aload
support plate, a landing pad, and an air bladder that
provides approximately twice the effective lift height of

(20)
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a low-lift air caster and inflates without requiring contact
with the operating surface for inflation.

hydraulic jack: a jack using pressurized liquid to move the
load.

industrial roller: a structural frame containing interlinked
rollers or wheels designed to supportand transportaload,
often referred to as skates or dollies.

integral auxiliary load point: any nonremovable point of

rated load: the maximum allowable working load estab-
lished by the manufacturer. The terms rated capacity and
working load limit are commonly used to describe rated
load.

screw extension: a device that increases the hydraulic
jack’s length.

self-contained jack: a hydraulic jack whose hydraulic
reservoir and pump are contained within the jack’s
housing.

Cocro— O e r—tHha—trt oy Toda—poTit:

jack: a pdrtable hand or a power-operated mechanism
with a bdse and a load point designed for controlled
linear moyement.

landing paqds: structural spacer(s) mounted below an air
caster mddule structure, which provides support while
the air bladder is deflated.

lateral: the horizontal direction perpendicular to the
length of fthe gantry system track.

load: the total superimposed weight or force to be over-
come by the equipment.

load handling equipment (LHE): equipment used to move a
load vertigally or horizontally.

load point: the primary point of load application estab-
lished by [the jack manufacturer.

longitudinal: the horizontal direction parallel to the length
of the garltry system track.

low-lift air caster: a fabricated module that contains a load
support plate, a landing pad, and an air bladder that
provides ppproximately half the effective lift height-of
a high-lift|air caster and requires contact with the oper-
ating surfpce for inflation.

mechanicql jack: ajack using any means other than fluid to
move the|load.

module stfucture (air caster): the Joad support platform
that interfaces between the load™and the air bladder.

normal sdrvice: service thatunyolves handling of loads
within th¢ rated load.

overload: pny load greater than the rated load.

overtravel: movementbeyond maximum travel (mechan-
ical jack) ¢r streke‘(hydraulic jack) for which the jack was
designed.

]

severe service: service that involves normal\sdrvice
coupled with abnormal rigging or operating conditions.

shall: a word indicating a requirement.
should: a word indicating a recommendation.

side shift: lateral movement of a suspended load alopg the
header beams of a telescopic lydraulic gantry system.

single-acting hydraulic jack:ajack that is extended [using
hydraulic pressure an@d>rétracted by release qf the
hydraulic pressure.

special service: service that involves operation othef than
normal or severe that is identified by a qualified pé¢rson.

strand jackxhydraulic cylinder(s) configured to seguen-
tially gripnand release single or multiple stranlds to
move, ddoad.

strand jack system: one or more strand jacks, stjands,
anchors, a hydraulic power unit, control console, hoses,
rigging, and accessories required to guide and manage
the strands to move a load.

stroke: linear extending or retracting movement of the
hydraulic jack (Chapter 1-2) or gantry leg (Chapter 1-6).

telescopic hydraulic gantry leg: a structural base that is
supported on wheels or a frame and that has ope or
more vertical lift cylinders or boom.

telescopic hydraulic gantry system: two or more telegcopic
hydraulic gantry legs, a hydraulic power unit, cgntrol
console, hoses, and one or more header beamg that
span between the legs.

travel: linear extending or retracting movement ¢f the
mechanical jack (Chapter 1-1); horizontal movement of
the telescopic hydraulic gantry system along the[track
(Chapter 1-6).

tube guide: component of a strand jack that reducgs the

ply separdation—adelaminationofatleasttwolayers—ef
rubber and/or reinforcement material.

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

unsupported Iength of strand 1nside the jack to decrease
the occurrence of birdcaging inside the jack.

SECTION 1-0.3: PERSONNEL COMPETENCE

Persons performing the functions identified in this
Volume shall, through education, training, experience,
skill, and physical fitness, as necessary, be competent
and capable to perform the functions as determined by
the employer or employer’s representative.

(20)
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SECTION 1-0.4: 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 work site organ-
ization. A single individual may perform one or more of
these roles.

(a) LHE Operator: directly controls the LHE’s functions.

(b) LHE Owner: has custodial control of the LHE by

(a) complying with the requirements of this Volume,
LHE manufacturer’s requirements, and those regulations
applicable at the work site

(b) using supervisors for LHE activities that meet the
requirements for a qualified person as defined in
Section 1-0.2

(c) ensuring that the LHE is in proper operating condi-
tion prior to initial use at the work site by

(1) verifying that the LHE Owner has provided peri-

virtug of lease or ownership.

(c)|LHE User: arranges the LHE'’s presence on a work
site and controls its use there.

(d)| LHE Director: directly oversees the work being
performed by the LHE and the associated crew.

(e)| Site Supervisor: exercises supervisory control over
the wprk site on which the LHE is being used and over the
work|that is being performed on that site.

1-0.4.1 Responsibilities of the LHE Owner and LHE
User

In some situations, the LHE Owner and the LHE User
may he the same entity and is therefore accountable for all
of thg following responsibilities. In other cases, the LHE
User may lease or rent LHE from the LHE Owner without
supervisory, operational, maintenance, support person-
nel, of services from the LHE Owner. In these situations,
paras} 1-0.4.1.1 and 1-0.4.1.2 shall apply.

1-0.4.1.1 The LHE Owner’s responsibilities shall
include the following:

(a)| providing LHE that meets the requirements-of this
Volurne, as applicable, as well as specific job réquirements
defingd by the LHE User.

(b)| providing LHE and all necessary ‘components,
specified by the LHE manufacturer,that meet the LHE
User’s requested configuration afdycapacity.

(c)|providing all applicableload/capacity chart(s) and
diagrams.

(d)] providing additional technical information
pertdining to the LHE,"necessary for LHE operation,
when| requested by~the LHE User.

(e)| providing-field assembly, disassembly, operation
and rhaintendnce information, and warning decals and
placards inStalled as prescribed by the LHE manufacturer.

(f) |establishing an inspection, testing, and maintenance

program in-accordancewith-the app]irah]n P]f\apfar and

TE S p et aotua oo,

(2) verifying that a frequent inspection|has been
performed
(d) verifying that the LHE has the necessary ¢apacity to
perform the proposed LHE operations in the¢ planned
configuration
(e) ensuring the assigned UHE Operator(s)| has been
notified of adjustments 6r repairs that have not yet
been completed, prior te-commencing LHE operations
(f) designating personhel for inspections as required in
the applicable chapter
(g) designating’ personnel for maintenange, repair,
transport, assémbly, and disassembly
(h) ensuring that all personnel involved ip mainte-
nance,\tepair, transport, assembly, disassembly, and
inspection are aware of their responsibilities| assigned
dufties, and the associated hazards
(i) ensuring that the inspection, testing, and mainte-
nance programs specified by the LHE Owner arg followed

uuuuuuuu

1-0.4.2 Responsibilities of Site Supervisotand LHE
Director

In some situations, the Site Supervisor angdl the LHE
Director may be the same person.

1-0.4.2.1 The Site Supervisor’s responsibilities shall
include the following:

(a) ensuring that the LHE meets the requirements of
the appropriate chapter prior to initial site ugage

(b) determining if additional regulations of require-
ments are applicable to LHE operations

(c) ensuringthata qualified person is designated as the
LHE Director

(d) ensuring that LHE operations are coordinated with
other jobsite activities that will be affected by orwill affect
LHE operations

(e) ensuring that the area for the LHE is adequately

informing the LHE User of the requirements of this
program.

(g) designating personnel for maintenance, repair,
transport, assembly, and disassembly.

(h) designating personnel for inspections as required
in the applicable chapter.

1-0.4.1.2 The LHE User’s responsibilities shall include
the following:

prepared. The preparation includes, but is not limited
to, the following:

(1) access for the LHE and associated equipment

(2) sufficient room to assemble and disassemble the
LHE

(3) anoperating areathatis suitable for the LHE with
respect to levelness, surface conditions, support
capability, proximity to power lines, excavations,
slopes, underground utilities, subsurface construction,
and obstructions to LHE operation
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(4) traffic control as necessary to restrict unauthor-
ized access to the LHE’s working area
(f) ensuring that work involving the assembly and
disassembly of LHE is supervised by a qualified person
(g) ensuring that operators meet the physical, knowl-
edge, and skill requirements of the LHE’s applicable
chapter
(h) ensuring that conditions that may adversely affect
LHE operations are addressed. Such conditions include,

(j) informing the LHE Operator of the weight and
planned movement of the loads to be handled.

(k) obtaining the LHE Operator’s verification that this
weight does not exceed the LHE'’s rated load.

(1) ensuring that load rigging personnel have been
designated for the LHE.

(m) ensuringthattheloadis properlyrigged and stable.

1-0.4.3 Responsibilities of LHE Operators

but are nettmited-tothefollowing:
(1) poor soil or support conditions
(2) wind velocity or gusting winds
(3) weather conditions
(4) eixtreme temperatures
(5) inadequate lighting
(6) dperating surface conditions
(7) excessive noise
(8) proximity to energized sources (e.g., power lines,
pressurizéd lines)
(i) ensyring that work performed by the rigging crew is
supervisefl by a qualified person
(j) ensyring that LHE maintenance is performed by a
designatefl person

1-0.4.212 The LHE Director’s responsibilities shall
include the following:

(a) beipg present at the jobsite during LHE operations.

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

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

(d) enspring necessary traffic controls are in-place to
restrict upauthorized access to the LHE’s work-area.

(e) enspringthatpersonnel involved in LHE operations
understarld their responsibilities, assignedidiities, and the
associated hazards.

(f) addressing safety concerns raised by the LHE
Operator|or other personnel and being responsible if
he decidefs to overrule those‘concerns and directs LHE
operationfs to continue. In‘all ‘cases, the manufacturer’s
criteria fdr safe operation and the requirements of this
Volume shall be followed.

(g) desfignatingithe'signalperson(s) and conveying that
informati¢on to the'LHE Operator.

(h) evaluating LHE operation in proximity to energized
sources.

The LHE Operator shall be responsible for the follpwing
listed items. The LHE Operator shall not be responsible for
hazards or conditions that are not under his direct cgntrol
and that adversely affect the LHE operations. Whepever
the LHE Operator has doubt as to the safety of LHE dpera-
tions, the LHE Operator shall stop the BHE'’s functions in a
controlled manner. LHE operations shall resumgqg only
after safety concerns have been‘addressed and the fonti-
nuation of the operation is-dirécted by the LHE Director.

The LHE Operator’s résponsibilities shall include the
following:

(a) reviewing the requirements for the LHE with the
LHE Director béfore LHE operations.

(b) knowing what types of site conditions fould
adversely affect the operation of the LHE and consplting
with the LHE Director concerning the possible presence of
thosecconditions.

(c)*understanding and applying the informpation
contained in the LHE manufacturer’s operating manual.

(d) understanding the LHE'’s functions and limitations
as well as its particular operating characteristics.

(e) using the LHE’s load/capacity chart(s) and
diagrams and applying all notes and warnings r¢lated
to the charts to confirm the correct LHE configuration
to suit the load, site, and load handling conditions.

(f) refusing to operate the LHE when any portion fof the
load or LHE could be adversely affected by proxinfity to
energized sources until evaluated and approved by aqual-
ified person.

(g) performing inspections as specified in the applica-
ble chapter.

(h) promptly reporting the need for any adjustmejnts or
repairs.

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

(j) not operating the LHE when physically or meptally
unfit.

(k) ensuring that all controls are in the off or neutral

(i) ensuring precautions are implemented when
hazards associated with special load handling operations
are present. Such LHE operations may include, but are not
limited to, the following:

(1) multiple types of LHE used simultaneously

(2) shifting center(s) of gravity or lifting below the
center or gravity

(3) shifting, inclined, or moving surfaces

(4) LHE operating on barges

position and that all personnel are in the clear before ener-
gizing the LHE.

(1) not engaging in any practice that will divert his
attention while actually operating the LHE controls.

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

(n) operating the LHE'’s functions, under normal oper-
ating conditions, in a smooth and controlled manner.
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(o) knowing and following the procedures specified by
the LHE manufacturer or approved by a qualified person
for assembly, disassembly, and setting up the LHE.

(p) knowing how to travel the LHE, if applicable.

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

(r) calculating or determining the rated load for all
configurations that will be used and verifying, using
the load/capacity chart(s), that the LHE has sufficient ca-

1-0.4.4 Responsibilities of Riggers

Riggers assigned to a load handling activity shall, at a
minimum, be responsible for

(a) ensuring the weight of the load and its approximate
center of gravity have been obtained, provided, or calcu-
lated

(b) selecting the proper rigging equipment, inspecting
it, and complying with the applicable operating practices
according to the criteria of the applicable ASME volume

pacityfer-theprepesedLHE-operation-

(s) |considering all factors known that might affect the
LHE dapacity and informing the LHE Director of the need
to mdke appropriate adjustments.

(t) [knowing the standard and special signals as speci-
fied ipn the applicable chapter and responding to such
signals from the signalperson. When a signalperson is
not required, the LHE Operator is then responsible for
the njovement of the LHE. However, the LHE Operator
shall|obey a stop signal at all times, no matter who
gives|it.

(u)| understanding basic load rigging procedures. For
respdnsibility of rigging the load and ensuring that the
load [is rigged properly; see paras. 1-0.4.2.2(1) and
1-0.4)2.2(m)

(v)|if power fails during LHE operations
7) set all LHE locking devices
) move all LHE power controls to the OFF or
neutrpl position
3) secure and stabilize the load, if practical
before leaving the LHE unattended
7) secure and stabilize the load
) set all LHE locking devices
3) put LHE controls in the OFF or neutral position
4) turn off the LHE power source
5) follow the recommendations:of*the LHE manu-
facturer or a qualified person for.securing the LHE

(W)

(c) ensuring the rated load of the rigging eqipment as
selected and configured is sufficient for ‘the“load to be
handled, based on the number of legs, hitch’/configuration,
and effects of angles

(d) ensuring that the rigging €quipment i properly
attached to the hook, shackle, or other load| handling
device

(e) ensuring that the riggihg equipment is ddequately
protected from abrasiém;cutting, or other damage during
load handling actiyiti€s

(f) ensuring that'the load is rigged to be balanced and
stable during<he load handling activity

(g) knowing and understanding the applicable signals
for the equipment in use

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

1-0.4.5 Standard Hand Signals
See Figure 1-0.4.5-1.

SECTION 1-0.5: REFERENCE

Recommended Practices for Telescopic Hydraylic Gantry
Systems
Publisher: Specialized Carriers and Rigging Agsociation,
5870 Trinity Parkway, Suite 200, Centr¢ville, VA
20120 (www.scranet.org)

(20)
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Figure 1-0.4.5-1 Standard Hand Signals When Using Jacks, Industrial Rollers, Air Casters,
and Telescopic Hydraulic Gantry Systems

RAIBE. With forearm vertical,
foreffinger pointing up, move hand
in snall horizontal circle.

- =
he,
lim)
D) \/
oo JE |

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

GANTRY TRAVEL. Arm extended
forward, hand\gpén and slightly
raised, make ‘pushing motion in
direction-of-travel.

SIDE SHIFT. Palm up,

fingers closed, thumb pointing
in d|rection of motion, jerk hand
horizontally.

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

EMERGENCY STOP. Both arms
extended, palms down, move
arms back and forth horizontally.

Foh

DOG EVERYTHING. Clasp hands in
front of body.

ST

INDIVIDUAL LEGS. Hold up one
finger for leg marked "1,” two
fingers for leg marked "2,"etc.
Regular signals follow.
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Chapter 1-1
Mechanical Jacks
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ION 1-1.0: SCOPE

s Chapter applies to mechanical jacks.

ION 1-1.1: TYPES AND DESIGN
1 Types

Types are screw and ratchet style (see Figures
1-1 through 1-1.1.1-4) and are primarily used in
ical position.

Alljacks covered by this Chapter shall incorporate a
ve stop or method to prevent over travel.

2 Design

The load-bearing materials in the jack shall have
ient strength and ductility to raise, lower, and
rt the rated load at the temperatures at which it
e used.

The jack shall be designed to meet the proof load
rements in para. 1-1.4.2(a).

The jack should be designed to ensurethat the
uted stress in the structural componénts of the
oes not exceed 50% of the yield strength-of the mate-
F the appropriate rated load for the components.
Control parts and accessory equipment shall be
hed to provide a means of operation and adjustment
vill minimize exposure of the operator to injury.
Carrying handles, if provided, shall be capable of
blly supporting 200%)of the weight of the jack.
Changes in physical properties caused by welding
es, eyes, or-other approved attachments to a
hnical jack Shall be taken into account.

ION-1-1.2: DESIGN FACTOR

b design factor for mechanical jacks shall be deter-

SECTION 1-1.4: PROOF TEST AND PROOE LOAD

1-1.4.1 Proof Test Requirements

(a) Eachnewly designed mechanical jack shall
tested by the manufacturer.

1 be proof

(b) All newly manufacturedi\mechanical jacls shall be
prooftested by the manufdeturer with the jack extended to

a point of at least 25%.0f travel.

(c) The manufactuyper or a qualified person shall deter-
mine if a proof testis required for any altered, mjodified, or

repaired mechanical jack.

(d) Afteriproof testing, the mechanical jack shall be

thoroughly inspected for the conditions
para, 1=1.8.4.

1-1X4.2 Proof Load Requirements

stated in

(a) When proof testing a newly designed miechanical

jack

1) thejack’sload pointshall beloaded to 110% ofits
( j p

lifting rated load and operated to its full length
through ten cycles (dynamic test).
(2) thejack’sload pointshall beloaded thr¢

of travel

etimesto

150% of its rated load. The rack bar or screw ghall be at
least 90% of full travel. After this test, the jadk shall be
functional for full extension under 100% of fated load

(static test).

(3) each auxiliary load point shall be proof tested in
accordance with the same cycles and peicentages

described in (1) and (2).

(b) The proof load for each newly man
mechanical jack shall be a minimum of 10(1:
rated load.

factured
% of the

(c) The proof load for each altered, mogdified, or

repaired mechanical jack shall be a minimum

of 100%

of the rated load unless otherwise determinged by the

mined by the manufacturer.

SECTION 1-1.3: RATED LOADS

Rated load shall be established by the mechanical jack
manufacturer.

TAaMUfacturer or a qualified person.

SECTION 1-1.5: IDENTIFICATION
1-1.5.1 Marking

Each new mechanical jack shall have forged,

stamped, etched, or fixed label markings by the
turer to show
(a) name or trademark of manufacturer

cast, die
manufac-
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Figure 1-

1.1.1-1 Ratchet Jack
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Figure 1-1.1.1-3 Power-Driven Screw Jack
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(b) ratedload of the load point and auxiliary load point,
if different

(c) model number or tracing code

(d) jack handle length and force required

1-1.5.2 Maintenance of Identification

Mechanical jack identification should be maintained by
the user so as to be legible throughout the life of the jack.

1-1.

WHhen mechanical jacks are to be used at temperatures
abové¢ 140°F (60°C) or below -20°F (-29°C), the jack
manufacturer or a qualified person should be consulted.

1 Temperature

1-1.

The¢ strength and operation of mechanical jacks can be
affected by chemically active environments such as caustic
or acid substances or fumes. The jack manufacturer or a
qualified person should be consulted before mechanical
jacks|are used in chemically active environments.

2 Chemically Active Environments

1-1.6.3 Other Environments

The¢ internal workings of jacks can be affected by high
moisture, gravel or sand, silt, grit, or other dust-laden air.
Jacks|subject to these environments should have their
inner| components frequently cleaned, inspected, and
lubridated.

SECT/ION 1-1.7: INSTRUCTIONS AND FRAINING

1-1.7|1 Instructions

Th¢ manufacturer shall furnishrinformation about jack
selectlion, inspection, maintenance;Cautions to personnel,
effects of environment, and pperating practices with each
jack.

1-1.7}2 Training

Mefhanical jack.users shall be trained in the selection,
inspeftion, maifitenance, cautions to personnel, effects of
envirpnmehtand operating practices as addressed by this
Chap‘1er and the manufacturer’s instructions.

1-1.8.1 Initial Inspection

Prior to use, all new, altered, modified, or repaired
mechanical jacks shall be inspected to verify compliance
with the applicable provisions of this Chapter. Written
records are not required.

1-1.8.2 Frequent Inspection
(a) A visual and functional inspection shall be
erformed-each-shi he-meehanieajagk is used.
(b) Conditions such as those listed in pakay|1-1.8.4 or
any other condition that may be a hazardshall| cause the
mechanical jack to be removed from service. Mechanical
jacks shall not be returned to service until apptoved by a
qualified person.

(c) Written records are hobt required for| frequent
inspections.

1-1.8.3 Periodic Inspection

(a) A complete-inspection of the mechanical jack shall
be performed{The jack shall be examined for ¢onditions
such as thoSe listed in para. 1-1.8.4, and a determination
made as to, whether they constitute a hazard.

(b) Periodic Inspection Frequency. Periodic Inspection
intervals shall not exceed 12 months. The frequency of
juspections should be based on

(1) frequency of use
(2) severity of service conditions
(3) nature of jacking activity
(4) experience gained on the service life gf mechan-
ical jacks used in similar circumstances
(5) guidelines for the time intervals listefl below
(-a) normal service — 1 month to 12 months
(-b) severe service — daily to monthly
(-c) special service — as recommended|by a qual-
ified person

(c) If external appearances suggest interngl damage,
the jack shall be disassembled for cleaning and|examined
for internal wear or damage. The disassembly, ihspection,
and reassembly shall be performed by an apthorized
service center or under the supervision of a qualified
person.

(d) A mechanical jack that has been idle for more than
12 months shall be inspected prior to use, and|subject to
the removal criteria in para. 1-1.8.4.

[P) Dated inspection records should he kppr n all peri-

SECTION 1-1.8: INSPECTION, REPAIR, AND
REMOVAL

All inspections shall be performed by a designated
person. Any deficiencies identified shall be examined
and a determination made by a qualified person as to
whether they constitute a hazard.

odic inspections. A nondestructive external coded mark,
tag, or other method of recording the inspection is accept-
able in lieu of written records.

1-1.8.4 Removal Criteria

Mechanical jacks shall be removed from service if
damage such as the following is present and shall only
be returned to service when approved by a qualified
person:


https://asmenormdoc.com/api2/?name=ASME B30.1 2020.pdf

ASME B30.1-2020

(a) missing or illegible identification

(b) pawl or rack teeth that are chipped, cracked,
broken, or excessively worn

(c) cracked or damaged housing

(d) excessive pitting or corrosion

(e) excessive nicks or gouges

(f) improper engagement between rack bar and the
pawls or wear plate

(g) indications of structural damage due to heat, or

1-1.9.3 Storage

(a) Mechanical jacks should be stored in an area where
they will not be subjected to damage.

(b) If extreme temperatures or chemically active or
abrasive environments are involved, the guidance
provided in Section 1-1.6 shall be followed.

1-1.9.4 Cautions to Personnel

body

evidence pfunauthorized-welding fej—Personnel-shalt-not-place-anypart-of-their
(h) exgessive wear, bending, or other damage to  between the jack and the load during load handling'dpera-

threads
(i) impfoperly functioning or damaged load cap or inte-
gral auxilfary load point
(j) loose bolts or rivets
(k) dainaged or improperly assembled accessory
equipmenft
(1) othdr conditionsincluding visible damage that cause
doubt as to the continued use of the mechanical jack
(m) othjer items as specified in manufacturer’s instruc-
tion that may affect operation

1-1.8.5 Repairs and Modifications

(a) Rey
specified
ified perspn.

(b) All|replacement parts including pins, bolts, caps,
and keepdrs shall meet or exceed the original equipment
manufactiyirer’s specifications.

airs, alterations, or modifications shall be as
by the mechanical jack manufacturer or a qual-

SECTION 1-1.9: OPERATING PRACTICES

1-1.9.1 Mechanical Jack Selection

(a) Me¢hanical jacks shall be selected fox‘the type of
load and gnvironment in accordance with the recommen-
dations of the manufacturer or a qualified person.

(b) Thg rated load of the mechanical jack shall not be
exceeded.

(c) Meghanical jacks shall'\not be used until inspected
and accepted as usable dnder Section 1-1.8.

1-1.9.2 Maintenance

(a) A preventive maintenance program shall be estab-
lished anfd should be based on the recommendations
outlined ibh_the air caster manufacturer’s manual

tions.

(b) Personnel shall not place any part of-their
under a load supported by a jack.

(c) Personnel should not place any part of their]
under blocking that is positioned(to support the
when the load is supported by.d jack.

(d) Personnel shall not straddle the handle of th¢ jack.

(e) Personnel should ensure there is sufficient fwing
area to avoid pinch pdints while using the jack handle.

(f) Personnel should not be on a load supportpd by
jacks.

(g) The jaek/operator should have firm footing and
handle contrel while operating the jack.

(h) Unsynchronized operation of multiple ratchefjacks
may . produce increased or uncontrollable handle fprce.

(iPersonnel should avoid placing their head In the
swing arc of the handle. Ratchet jack handleq§ may
produce sudden kickback while lifting or lowerirg the
load. Ensure the handle load has been transferifed to
the jack before releasing the handle.

body

body
load,

1-1.9.5 Jacking Practices
1-1.9.5.1 General

(a) All mechanical jacks shall be used according fo the
manufacturer’s recommendations.

(b) A plan should be developed and communicated to
affected personnel before the jacking operation begins.
The plan should include load handling procedures and
communication methods.

(c) A piece of wood or other compressible mafterial
should be used between the jack load point anjd the
load surface to promote the mating of the two surfaces
and increase friction.

(d) Off-center loading of the primary load point should

(b) All moving parts of the jack should be regularly
cleaned.

(c) Lubricate parts as required by the manufacturer’s
specifications. The type of lubricant should be as specified
by the manufacturer or a qualified person. Lubrication
systems should be checked to verify proper operation.

(d) 1f additional maintenance is required, it should be
completed in accordance with the instructions of the
manufacturer or qualified person.

10

be avoided:

(e) When jacking, ensure that the load avoids contact
with any obstructions.

(f) When jacking, ensure that the primary or auxiliary
load point is properly positioned under the load to avoid
tip or edge loading.

(g) When jacking one side or end of a load, ensure the
opposing side or end is stabilized with sufficient blocking.
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(h) When jacking a load, it should be raised in stages.
Jack one side or end, insert blocking, and lower the load
down to the blocking. Jack from the opposite side or end,
insert blocking, and then lower down to blocking. Reverse
this process when lowering the load.

(i) The jack handle, primary and auxiliary load points,
and the jack base should be free of slippery material or
fluids.

(j) Whenjacking,aload should beraised orloweredina

ranga iacking tha cida oy and of+ha 1a-d
trHe-5StHae—-o—enaor—+thne104d6

1-1.9.5.3 Synchronized Lifts

(a) When using jacks to lift the entire load in a synchro-
nized lift, uneven raising and lowering can cause cross
loading, instability, and overloading.

(b) Some loads may require multiple lifting points and
complex lifting procedures. A qualified person shall
analyze the operation and instruct all personnel involved
in the proper selection and positioning of the jacks and the
movements to be made.

limitgdranse—Aveidjacking

more than 4-in. lift over a 100-in. run (4% grade)
unlegs approved by the manufacturer or a qualified
person.

(k)| When lifting one side of an object with a high center
of gravity, personnel should be on the side of the load that
is being lifted.

(1) |After the raising or lowering operation is completed,
remoye the jack handle from the socket to avoid accidental
dislogation of the jack and to reduce the tripping hazard.

(m] Aload shall notbe left unattended while supported
by jadks. Blocking should be used to support unattended
loads

(n)

mine

The load weight and center of gravity shall be deter-
|l prior to selecting and placing jacks and blocking.
(o)| Before jacking aload, consideration shall be given to
fluids|or other shifting materials that can change the loca-
tion ¢f the center of gravity.

(p)| The base of the jack should be supported by a hard
level surface (such as concrete, steel, or wood blocking)
capaljle of supporting the load.

(q)| The force of the jack’sload point should be placed or
distriputed to prevent damage to the load.

(r)|Ajack handle of the size and length specified by the
manufacturer shall be used. Never use an over length jack
handle, extender, or “cheater pipe” over*the handle.

(s) |Ensure there is adequate range of motion for the
jack handle to completely engage-the operating linkage
of the jack.

1-1/9.5.2 Communication

(a)| Communicationbetween personnel involved in the
lift ogeration shall\be maintained continuously during all
jack mmovement,Ifatany time communication is disrupted,
the jack operator(s) shall stop all movements until
communiedtion is restored.

(b)[ Signals to the jack operator should be in accordance

(c) When using multiple ratchet jacks simulfaneously,
ensure they are identical type (manufdctutjer, make,
model, and capacity), or lifting rate toyensur¢ they are
evenly loaded during jacking.

(d) Unsynchronized lowering can cause an oyverload to
a jack and may result in kickback of the jack handle or
instability of the load.

1-1.9.5.4 Blocking

(a) While jacking, blocking should follow thefload up or
down to serve as ah arresting device if the lopd falls.
(b) Wedges<or shims should be used as nefessary to
ensure theylead is completely supported at ity blocking
points.
(c).Blocking should never be taller than twice
of the blocking base.
(d) Blocking shall be of sufficient thickness, yidth, and
length to prevent shifting, toppling, or excessfve settle-
ment of the load.
(e) Blocking shall be of sufficient strength fo prevent
crushing, bending failure or shear failure, and to
adequately transmit the load’s weight to the supporting
surface.

the width

1-1.9.5.5 Horizontal Jacking

(a) Applications may arise where jacks arefused in a
position other than vertical. These applications, referred
to as horizontal jacking, require special attentfion.

(b) Horizontal jacking shall comply with the require-
ments of Section 1-1.9, as applicable.

(c) A plan shall be developed and communicated to
affected personnel before horizontal jacking qperations
begin. The plan shall consider but not be limited to the
following:

(1) load weight
(2) effects of friction

with the standards prescribed in Figure 1-0.4.5-1. If

special signals are required, they shall be agreed upon

by theload handling personnel prior to jacking operations.

Signals shall be discernible or audible at all times. No

action shall be taken unless signals are clearly understood.
(c) Jack operators shall obey any stop signal.

11

(5) angle from horizontal plane
(4) load stability and control

(5) obstructions

(6) jack base support

(7) jack support

(8) load contact point

(9) handle clearance

(10) center of gravity of the load
(11) personnel safety
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(d) When jacking horizontally, the base of the jack (e) If multiple jacks are used, maintain parallel lines of
should be perpendicular to the direction of load move- force to prevent side loading of the jacks.
ment.

12


https://asmenormdoc.com/api2/?name=ASME B30.1 2020.pdf

ASME B30.1-2020

Chapter 1-2
Hydraulic Jacks

SECT/ION 1-2.0: SCOPE
This Chapter applies to hydraulic jacks.

SECT/ION 1-2.1: TYPES AND DESIGN

1-2.111 Types

(a)| Types include single-acting and double-acting
hydrjaulic style (see Figures 1-2.1.1-1 through
1-2.1{1-3) and are primarily used in a vertical position.

(b)| All jacks covered by this Chapter shall incorporate a
positive stop or method to prevent overtravel, but the stop
shall pot alter the operating characteristics of the jack.

1-2.1{2 Design

(a)| The load-bearing materials in the jack shall have
suffidient strength and ductility to raise, lower, and
support the rated load at the temperatures at which.it
will He used.

(b)| The jack shall be designed to meet the proef.load
requifements in para. 1-2.4.2(a).

(c)| The jack should be designed to ensure-that the
compluted stress in the structural components of the
jack does not exceed 50% of the yield strength of the mate-
rial at the appropriate rated load for\the components.

(d)| Control parts and accessary, equipment shall be
desighed to provide a means of operation and adjustment
that Will minimize exposuré of the operator to injury.

(e)| Carrying handles,if provided, shall be capable of
staticplly supporting,200% of the weight of the jack.

(f) |Each double-aéting hydraulic jack shall be fitted
with p relief valve-on the retract circuit, which allows
hydrqulic fluid’to flow from the smaller effective area
of the jackiAflow-restricting component shall not be
present.betiveen the relief valve and the smaller area.

(9)

Changes in nhvsical pronerties caused by welding
O T 4 I I (=]

SECTION 1-2.3: RATED LOADS

Rated load shall be established by the hyd:
manufacturer.

aulic jack

SECTION 1-2.4: PROOF TEST’AND PROOF LOAD

1-2.4.1 Proof Test Reduirements

(a) Each newly designed hydraulic jack shall be proof
tested by the manufacturer.
(b) All newly manufactured hydraulic jacks shall be
proof tested’by-the manufacturer with the jacl extended
to a pointof at least 25% of travel for single-stlage types,
and sufficient travel to ensure testing of all ptages for
multiple-stage or threaded extension-type jacks.

{¢) The manufacturer or a qualified person shall deter-
mine if a prooftestis required for any altered, mpdified, or
repaired hydraulic jack.

(d) After proof testing, the hydraulic jack shdll be thor-
oughly inspected for the conditions stated in para. 1-2.8.4.

1-2.4.2 Proof Load Requirements

(a) When proof loading a newly designed
jack

hydraulic

10% ofits
h of travel

(1) thejack’sload pointshall beloaded to 1
lifting rated load and operated to its full lengt
through ten cycles (dynamic test).

(2) thejack or cylinder’s load point shall be loaded 3
times to 150% of its rated load. The ram(s) and screw
extension shall be extended to at least 90% of full
travel. After this test, the jack shall be fundtional for
full extension under 100% of rated load (static test)
and be free of leaks.

(3) each auxiliary load point shall be proof tested in
accordance with the same cycles and pejcentages
described in (1) and (7)

handles, eyes, or other approved attachments to a
hydraulic jack shall be taken into account.

SECTION 1-2.2: DESIGN FACTOR

The design factor for hydraulic jacks shall be deter-
mined by the manufacturer.

13

(b) The proof load for each newly manufactured
hydraulic jack shall be a minimum of 100% of the
rated load.

(c) The proof load for each altered, modified, or
repaired hydraulic jack shall be a minimum of 100% of
the rated load unless otherwise determined by the manu-
facturer or a qualified person.
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Figure 1-2.1.1-1 Single-Acting Hydraulic Jack Figure 1-2.1.1-3 Self-Contained Hydraulic Jack
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Figure 1-2.1.1-2 Double-Acting Hydraulic Jack
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NOTES:
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SECTION 1-2.5: IDENTIFICATION
1-2.5.1 Marking

Each new hydraulic jack shall have forged, cast, die-
stamped, etched, or fixed-label markings by the manufac-
turer to show

(a) name or trademark of manufacturer

(b) ratedload of the load point and auxiliary load point
if different

1-2.7.2 Training

Hydraulic jack users shall be trained in the selection,
inspection, maintenance, cautions to personnel, effects
of environment, and operating practices as addressed
by this Chapter and the manufacturer’s instructions.

SECTION 1-2.8: INSPECTION, REPAIR, AND
REMOVAL

(c)[model number or tracing code
(d)| the maximum hydraulic pressure for single- or
double-acting jacks

1-2.5.2 Maintenance of Identification

Hydglraulic jack identification should be maintained by
the uker so as to be legible throughout the life of the
hydrdulic jack.

SECTION 1-2.6: EFFECTS OF ENVIRONMENT

1-2.6.1 Temperature

WHen hydraulic jacks are to be used at temperatures
above 140°F (60°C) or below -20°F (-29°C), the hydraulic
jack manufacturer or a qualified person should be
consylted.

1-2.6.2 Chemically Active Environments

Th¢ strength and operation of hydraulic jacks can be
affected by chemically active environments such as
caust]c or acid substances or fumes. The jackananufac-
turer|or a qualified person should be consulted before
hydrqulic jacks are used in chemically active environ-
ments.

1-2.6.3 Other Environments

The¢ internal workings of jacks can be affected by high
moisture, gravel or sand, silt;grit, or other dust-laden air.
Contgminated fluid can.affect the operation of jacks. Jacks
subjeft to these enviconments should have their compo-
nents| frequently-cleaned and inspected.

SECT/ION 1-2.7: INSTRUCTIONS AND TRAINING

1-2.7.1\Anstructions

All inspections shall be performed by a_designated
person. Any deficiencies identified shall"be’examined
and a determination made by a qualified person as to
whether they constitute a hazard.

1-2.8.1 Initial Inspection

Prior to use, all new, altered, modified, o1 repaired
hydraulic jacks shall benfhspected by a désignated
person to verify compliance with the applicable provisions
of this Chapter. Written records are not requifred.

1-2.8.2 Frequent Inspection

(a) A vistal and functional inspection| shall be
performed each shift before the hydraulic jack is used.

(b)~\Eonditions such as those listed in para. [l-2.8.4, or
anycother condition that may be a hazard, shall cause the
hydraulicjack to be removed from service. Hydrpulic jacks
shall not be returned to service until approved|by a qual-
ified person.

(c) Written records are not required for
inspections.

frequent

1-2.8.3 Periodic Inspection

(a) A complete inspection of the hydraulic jafk shall be
performed. The jack shall be examined for conditions such
as those listed in para. 1-2.8.4, and a determination made
as to whether they constitute a hazard.

(b) Periodic Inspection Frequency. Periodic Inspection
intervals shall not exceed 12 months. The frequency of
inspections should be based on

(1) frequency of use

(2) severity of service conditions

(3) nature of jacking activity

(4) experience gained on the service life of
jacks used in similar circumstances

(:} gniﬂn]inne for the time intervals liste

hydraulic

d below

The manufacturer shall furnish information about jack
selection, inspection, maintenance, cautions to personnel,
effects of environment, and operating practices with each
jack.
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(-a) normal service — 1 month to 12 months

(-b) severe service — daily to monthly

(-c) special service — as recommended by a qual-
ified person

(c) If external appearances suggest internal damage,

the jack shall be disassembled for cleaning and examined
for internal wear or damage. The disassembly, inspection,
and reassembly shall be performed by an authorized
service center or under the supervision of a qualified
person.
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(d) Ahydraulicjack that has been idle for more than 12
months shall be inspected prior to use, and subject to the
removal criteria in para. 1-2.8.4.

(e) Dated inspection records should be kept on all peri-
odic inspections. A nondestructive external coded mark,
tag, or other method of recording the inspection is accept-
able in lieu of written records.

1-2.8.4 Removal Criteria

(d) The components of remote control jacks should
have compatible pressure ratings to avoid overloading
the jack.

(e) Gages should be used to assist the jack operator in
determining jack loading. Check-valves or load-holding
valves should be used to prevent uncontrolled lowering.

1-2.9.2 Maintenance

(a) A preventive maintenance program shall be estab-

Hydrau[icjacks shallbe removed from service if damage
such as the following is present and shall only be returned
to servicel when approved by a qualified person:

(a) excssively worn, scored, cracked, bent, or broken
ram

(b) cratked or broken jack housing or cylinder

(c) intdrnal or external hydraulic fluid leak

(d) damaged seals or valves

(e) excegssive pitting or corrosion

(f) excgssive nicks or gouges

(g) missing or illegible identification

(h) indjcations of structural damage due to heat, or
evidence pf unauthorized welding

(i) impfoperly functioning or damaged load cap or inte-
gral auxilfary load point

(j) loose structural bolts or rivets

(k) worn or damaged load-bearing threads

(1) damaged orimproperly assembled accessory equip-
ment

(m) mipsing relief valve for double-acting jack

(n) darhaged or severely worn hoses or couplings

(o) conftaminated hydraulic fluid

(p) other conditions including visible damage-that
cause doupbt as to the continued use of the hydraulic jack

(q) othpr items as specified in manufactuger’s instruc-
tion that may affect operation

1-2.8.5

(a) Re
specified |
person.

(b) All[replacement parts including the ram, hoses,
couplings| seals, valves, and caps shall meet or exceed
the originpl equipment manufacturer’s specifications.

Iepairs and Modifications

airs, alterations, or-modifications shall be as
y the hydraulic jackimanufacturer or a qualified

SECTION 1-2.9: OPERATING PRACTICES

lished and should be based on the recommenddtions
outlined in the hydraulic jack manufacturer’sanjual.
(b) All moving parts of the jack requiring-lubri¢ation
should be regularly lubricated. Hydrauli¢ jack|fluid
systems should be checked to verify proper operfation
and the type of fluid should be as specified by the thanu-
facturer or a qualified person.
(c) The ram should be cledaned and seals repladed as
necessary.
(d) If additional mainténance is required, it shoyld be
completed in accordance with the instructions ¢f the
manufacturer or qualified person.

1-2.9.3 Storage

(a) Hydraulic jacks should be stored in a vertical
tion andin an area where they will not be subjec
damage.

(b) If extreme temperatures or chemically act
abrasive environments are involved, the guig
provided in Section 1-2.6 shall be followed.

posi-
ed to

ve or
ance

1-2.9.4 Cautions to Personnel

(a) Personnel shall not place any part of their|body
between the jack and the load during load handling dpera-
tions.

(b) Personnel shall not place any part of their
under a load supported by a jack.

(c) Personnel should not place any part of their
under blocking that is positioned to support the
when the load is supported by a jack.

(d) Personnel should ensure there is sufficient fwing
area to avoid pinch points while using the jack handle.

(e) Personnel should not be on a load supportpd by
jacks.

(f) The jack operator should have firm footin
handle control while operating the jack.

body

body
load,

b and

1-2.9.1 Hydraulic Jack Selection

(a) Hydraulic jacks shall be selected for the type of load
and environment in accordance with the recommenda-
tions of the manufacturer or a qualified person.

(b) The rated load of the hydraulic jack shall not be
exceeded.

(c) Hydraulicjacks shall notbe used until inspected and
accepted as usable under Section 1-2.8.
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1-2.9.5 Jacking Practices
1-2.9.5.1 General

(a) All hydraulic jacks shall be used according to the
manufacturer’s recommendations.

(b) A plan should be developed and communicated to
affected personnel before the jacking operation begins.
The plan should include load handling procedures and
communication methods.
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(c) A piece of wood or other compressible material
should be used between the jack load point and the
load surface to promote the mating of the two surfaces
and increase friction.

(d) Off-center loading of the primary load point should
be avoided.

(e) When jacking, ensure that the load avoids contact
with any obstructions.

(f) When jacking, ensure that the primary or auxiliary

the jack operator(s) shall stop all movements until
communication is restored.

(b) Signals to thejack operator should be in accordance
with the standards prescribed in Figure 1-0.4.5-1. If
special signals are required, they shall be agreed upon
by theload handling personnel prior to jacking operations.
Signals shall be discernible or audible at all times. No
action shall be taken unless signals are clearly understood.

(c) Jack operators shall obey any stop signal.

load pBeiptic-nronar 1y ot Hiomad yundartha load +0 avaid
© tRHe-1oa6

peintis properly-positioned-under to-aveid
tip onf
(9)
oppo
(h)
Jack g

edge loading.

When jacking one side or end of a load, ensure the
ing side or end is stabilized with sufficient blocking.
When jacking a load, it should be raised in stages.
ne side or end, insert blocking, and lower the load
down| to the blocking. Jack from the opposite side or end,
insert blocking, and then lower down to the blocking.
Reverse this process when lowering the load.

(i) [The jack handle, primary and auxiliary load points,
and the jack base should be free of slippery material or
fluids

(j) [Whenjacking, aload should be raised orlowered ina
limitdd range. Avoid jacking the side or end of the load
more than 4-in. lift over a 100-in. run (4% grade)
unlegs approved by the manufacturer or a qualified
person.

(k)| When lifting one side of an object with a high center
of gravity, personnel should be on the side of the load that
is being lifted.

(1) |After the raising or lowering operation is completed
with @ self-contained hydraulic jack, the operator should
remoye the jack handle from the socket to avoid accidental
dislogation of the jack and to reduce the tripping hazard.

(m] Aload shall notbe left unattended while supported
by a jJack under hydraulic pressure. The'load should be
securpd by blocking or by using integral jack locking rings.

(n)| The load weight and center/of gravity should be
deterimined prior to selecting’/and placing jacks and
blocking.

(0)| Before jackingaloadyconsideration shall be given to
fluids|or other shifting/materials that can change the loca-
tion gf the center(of)gravity.

(p)| The base of the jack should be supported by a hard
level surface(such as concrete, steel, or wood blocking)
capallle of-supporting the load.

(q)] Theforce of the jack’s load point should be placed or

1-2.9.5.3 Synchronized Lifts

(a) When using jacks to lift the entireloadin
nized lift, uneven raising and lowering/€an c3
loading, instability, and overloading.

(b) Some loads may require multiple lifting points and
complex lifting procedures." &’ qualified pejson shall
analyze the operation andinstruct all personngl involved
in the proper selectionandpositioning of the jadks and the
movements to be magde:

h synchro-
use cross

1-2.9.5.4 Blocking

(a) Whilgjacking, blocking should follow thefload up or
down to_sérve as an arresting device if the lopd falls.
(b) Wedges or shims should be used as nefessary to
ensure the load is completely supported at it§ blocking
points.
(c) Blocking should never be taller than twice
of the blocking base.
(d) Blocking shall be of sufficient thickness, yidth, and
length to prevent shifting, toppling, or excessfve settle-
ment of the load.
(e) Blocking shall be of sufficient strength fo prevent
crushing, bending failure, or shear failurf, and to
adequately transmit the load’s weight to the supporting
surface.

the width

1-2.9.5.5 Horizontal Jacking

(a) Applications may arise where jacks arefused in a
position other than vertical. These applications, referred
to as horizontal jacking, require special attentfion.

(b) Horizontal jacking shall comply with the require-
ments of Section 1-2.9, as applicable.

(c) A plan shall be developed and communicated to
affected personnel before horizontal jacking qperations
begin. The plan shall consider but not be limired to the

distributed to prevent damage to the [oad.

(r) Ajackhandle of the size and length specified by the
manufacturer shall be used. Never use an over length jack
handle, extender, or “cheater pipe” over the handle.

1-2.9.5.2 Communication

(a) Communication between personnel involved in the
lift operation shall be maintained continuously during all
jack movement. If atany time communication is disrupted,

17

1U11UVV1115.
(1) load weight
(2) effects of friction
(3) angle from horizontal plane
(4) load stability and control
(5) obstructions
(6) jack base support
(7) jack support
(8) load contact point
(9) handle clearance
(10) center of gravity of the load
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(11) personnel safety (e) If multiple jacks are used, maintain parallel lines of
(d) When jacking horizontally, the base of the jack force to prevent side loading of the jacks.
should be perpendicular to the direction of load move-
ment.

18
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Chapter 1-3
Air-Lifting Bags
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ION 1-3.0: SCOPE
s Chapter applies to air-lifting bags.

ION 1-3.1: TYPES AND DESIGN
1 Types

pinforced, flat, rubberized, single-chamber inflatable
ee Figure 1-3.1.1-1) designed to contain air at pres-
above 100 psi.

2 Design

The load-bearing materials in the air-lifting bag
have sufficient strength to raise, lower, and
rt the rated load at the temperatures at which it
e used.

The load-bearing materials in the air-lifting bag
d provide puncture and abrasion resistance.

The air couplers and interconnect and supply hoses
be selected for the air pressures and volumes
red by the air-lifting bag system.

A pressure gauge shall be provided at-thepressure
bl unit for the air-lifting bag(s).

The pressure control unit shall regulate air pressure
air-lifting bag(s).

A pressure relief valve shall' be-installed to prevent
pressurization of the air-lifting bag(s) under normal
ting conditions.

Control parts and‘a¢cessory equipment shall be
hed to provide aeans of operation and adjustment
vill minimize-eXposure of the operator to injury.

ION 1-3.2: DESIGN FACTOR

b deSign factor for air-lifting bags shall be at least 4
thé maximum working pressure.

SECTION 1-3.4: PROOF TEST

1-3.4.1 Proof Test Requirements

(a) All newly manufactured air:lifting bag
proof tested by the manufacturen

s shall be

(b) Proof testing an altered,\modified, or re

aired air-

lifting bag shall be performed/as determined by the manu-

facturer or a qualified person.

(c) After proof testing, an air-lifting bag shall be thor-

oughly inspected for the conditions stated in pa

1-3.4.2 Proof Load Requirements

(a) When proof testing a newly manufac
liftinig\bag, the air-lifting bag shall be subje
least 200% of the maximum stated working
in.an unrestrained condition.

(b) The proof load for each altered, mo
repaired air-lifting bag shall be a minimum o
the maximum stated working pressure unless
determined by the manufacturer or a qualifie

SECTION 1-3.5: IDENTIFICATION
1-3.5.1 Marking

Each new air-lifting bag shall have molded
etched, or fixed label markings by the manuf]
show

(a) name or trademark of manufacturer

(b) rated load

(c) model number

(d) serial number

(e) the maximum allowable air pressure

1-3.5.2 Maintenance of Identification

ra. 1-3.8.4.

ured air-
cted to at
pressure,

dified, or
[ 100% of
otherwise
1 person.

stamped,
Acturer to

SECTION 1-3.3: RATED LOADS

Rated load shall be established by the air-lifting bag
manufacturer.

19
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tained by

the user so as to be legible throughout the life of the

air-lifting bag.
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Figure 1-3.1.1-1 Air-Lifting Bags

Identification

1-3.6.3 Other Environments

The internal workings of pressure control units, hoses,
and valves can be affected by high moisture, gravel or
sand, silt, grit, or other dust-laden air. Air-lifting equip-
ment subject to these environments should have their
inner components cleaned, inspected, and lubricated in
accordance with para. 1-3.8.3(b)(5)(-b).

SECTION 1-3.7: INSTRUCTIONS AND TRAINI

Pressure relief

alve (inline)

Interconnect
hose

Pressure —
control Pressure
unit gauge
Pressure relief valve
(installed internally)
% ~—— Air'supply
Supply
hose
SECTION 1-3.6: EFFECTS .OF-ENVIRONMENT
1-3.6.1 Temperature

When 4qir-lifting bags-are to be used at temperatures
above 15pP°F (65°%€)'or below -40°F (-40°C), the air-
lifting bag manufacturer or a qualified person should
be consulted.

1-3.7.1 Instructions

The manufacturer shall furnish information about air-
lifting bag selection, inspection, maintenarnce, cauti¢ns to
personnel, effects of environment, and-operating praktices
with each air-lifting bag.

1-3.7.2 Training

Air-lifting bag users, shall be trained in the selection,
inspection, maintenance, cautions to personnel, gffects
of environment, and operating practices as addrgssed
by this Chapter‘and the manufacturer’s instructions.

SECTION.173.8: INSPECTION, REPAIR, AND
REMOVAL FROM SERVICE

AllMnspections shall be performed by a desighated
person. Any deficiencies identified shall be exarpined
and a determination made by a qualified person|as to
whether they constitute a hazard.

1-3.8.1 Initial Inspection

Prior to use, all new, altered, modified, or repairdd air-
lifting bags shall be inspected to verify compliancg with
the applicable provisions of this Chapter. Written records
are not required.

1-3.8.2 Frequent Inspection

(a) A visual and functional inspection shdll be
performed each shift before the air-lifting bag system
is used.

(b) Conditions such as those listed in para. 1-3.8.4, or
any other condition that may be a hazard, shall caufe the
air-lifting bag or other system component to be removed
from service. An air-lifting bag system component shall

1-3.6.2 Chemically Active Environments

The strength and operation of air-lifting bags can be
affected by chemically active environments such as
caustic or acid substances or fumes. The air-lifting bag
manufacturer’s instructions or a qualified person
should be consulted before air-lifting bags are used in
chemically active environments.
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not be returned to service until approved by a qualified
person.

(c) Written records are not required for frequent
inspections.

1-3.8.3 Periodic Inspection

(a) A complete inspection of the air-lifting bag system
shall be performed. The system shall be examined for
conditions such as those listed in para. 1-3.8.4,and a deter-
mination made as to whether they constitute a hazard.
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(b) Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed 12 months. The frequency of
inspections should be based on

(1) frequency of use

(2) severity of service conditions

(3) nature of lifting activity

(4) experience gained on the service life of air-lifting
bags used in similar circumstances

(5) guidelines for the time intervals are

L a) narmal camzien
HoFrar-5Serviee

(q) missing components or other items as specified in
manufacturer’s instruction that may affect operation

(r) other conditions including visible damage that
cause doubt as to the continued use of the air-lifting
bag system

1-3.8.5 Repairs and Modifications

(a) Repairs, alterations, or modifications shall be as
specified by the air-lifting bag manufacturer or a qualified

{-a)normal-service—tmonth-to—12-menths
(-b) severe service — daily to monthly

(-c) special service — as recommended by a qual-
ified person

(c)| If the external appearance suggests internal
damalge, the air-lifting bag system components shall be
disassembled for further examination. The disassembly,
inspertion, and reassembly should be performed by an
authdrized service center or a qualified person.

(d)| An air-lifting bag or system that has been idle for
more|than 12 months shall be inspected prior to use, and
subjeft to the removal criteria in para. 1-3.8.4.

(e)| Dated inspection records should be kept on all peri-
odic inspections. A nondestructive external coded mark,
tag, of other method of recording the inspection is accept-
able in lieu of written records.

1-3.8.4 Removal Criteria

Airtlifting bag system components shall be removed
from [service if damage such as the following is visible
and ghall only be returned to service when approved
by a qualified person:

(a)| missing or illegible identification

(b)| air-lifting bag punctures, cuts, abrasions, or surface
cracks

(©

(d)

air-lifting bag seam separation
air-lifting bag ply separatioh ot delamination
(e)|heat or chemical damage
(f) |foreign material embedded in an air-lifting-bag
surfage
(g)| inhibited air flow-from foreign objects
(h)| bent, cracked,.or broken fittings, couplers, or valves
(i) [damaged air‘pressure control unit, gauges, regula-

person.

(b) All replacement parts including ajr-ljfting bag
components, hoses, fittings, regulators, gauges, valves,
and accessories shall meet or exceed thé origihal equip-
ment manufacturer’s specifications,

SECTION 1-3.9: OPERATING PRACTICES

1-3.9.1 Air-Lifting Bag Selection

(a) Air-lifting bags'shall be selected for the type of load
and environment.in accordance with the recqmmenda-
tions of thesmanufacturer or a qualified persgn.

(b) Thé rated load of the air-lifting bag shiall not be
exceeded.

(c)<Air-lifting bags shall not be used until insy
acc¢épted as usable under Section 1-3.8.

ected and

1-3.9.2 Maintenance

(a) A preventive maintenance program shall be estab-
lished and should be based on the recommendations
outlined in the air-lifting bag manufacturer’s manual.

(b) Keep the external surface of the air-lifting bag free
of foreign material by cleaning with mild detgrgent and
water.

(c) Accumulated moisture should be remove{ from the
air-lifting bag system and its components.

(d) 1f additional maintenance is required, it
completed in accordance with instructions of
facturer or qualified person.

should be
he manu-

1-3.9.3 Storage

(a) Air-lifting bags should be stored in an afea where

active or

tors', pr otheggomponents they will not be subjected to damage.
(j) |hoses-or couplers that are cut, severely abraded, . e .
ouedd &arked. or brittle (b) When storing an air-lifting bag, protect the air inlet
BouBaCt ’ - fitting from damage.
(k)Lfaulty engagement between a hose and fitting frIf-CXTreme Temperatures-or-Chemteatt
cla(rlrjlpgmssmg’ improper, or damaged air hose banding abrasive environments are involved, the guidance
(m) damaged or improperly assembled accessory provided in Section 1-3.6 shall be followed.
equipment 1-3.9.4 Cautions to Personnel

(n) missing or damaged O-ring, gasket, or seal on an air
connection

(o) evidence of unauthorized repairs

(p) evidence of ultraviolet ray degradation of synthetic
components
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(a) Personnel shall not place any part of their body
between the air-lifting bag and the load during load hand-
ling operations.

(b) Personnel shall not place any part of their body
under a load supported by an air-lifting bag(s).
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(c) Personnel should avoid straddling an air hose in
case of unexpected disconnection. Hose restraints
should be used at all hose connections.

(d) Route hoses to minimize trip hazards.

(e) Personnel should notbe on aload supported by air-
lifting bags.

(f) A designated operator shall remain at the pressure
control unit while the air-lifting bag system is pressurized.

(g) Personnel should avoid pinch points between the

(1) Before lifting a load, consideration shall be given to
fluids or other shifting materials that can change the loca-
tion of the center of gravity.

(m) The base of the air-lifting bag should be supported
by a surface capable of supporting the load.

(n) The air-lifting bag should be placed so the force of
the lifting bag is distributed to prevent damage to the load
or bag.

(o) When lifting on an incline, a rectangular air-lifting

load and purreundingebstructions—whiletheloadisin
motion.
(h) Perfsonnel shall not place any part of their body
between the air-lifting bag and floor surface while pres-
surized.
(i) Pergonnel should never disconnecta pressurized air
hose.
(j) Perdonnel shall not ride an air-lifting bag.
(k) When lifting a load on an incline, personnel should
remain uphill of the load.

1-3.9.5 Load Handling Practices
1-3.9.5

(a) All fir-lifting bags shall be used according to the
manufactyirer’s recommendations.

(b) A plan should be developed and communicated to
affected pgersonnel before the lifting operation begins. The
plan shopld include load handling procedures and
communi¢ation methods.

(c) Off{center loading of the air-lifting bag should be
avoided.

(d) Wheen lifting, ensure that the load avoids contact
with any pbstructions.

(e) When lifting one side or end of a load,-ensure the
opposing side or end is stabilized with sufficient blocking.

(f) When lifting a load, it should be raised'in stages. Lift
one side dr end, insert blocking, and lower the load down
to the blogking. Lift from the opposite’side or end, insert
blocking, aind then lower down. to/blocking. Reverse this
process when lowering the load.

(g) Thg air-lifting bagshould be free of slippery mate-
rial or flujds.

(h) When lifting,alead should be raised or lowered ina
limited range. Aveid Jifting the side or end of the load more
than 4-inf (10=cm) lift over a 100-in. (2.54-m) run (4%
grade) unless:approved by the manufacturer or a qualified

1 General

bagshetld-be-used—Thelongaxis-ofthe bagsheuld be in
the uphill-downhill direction to inhibit the inflated bag
from rolling under the load.

(p) Whenlifting one side of an object with ahigh ¢enter
of gravity, personnel should be on the sideof the load that
is being lifted.

(q) Blocking should be used €o)minimize inflation
height and maximize lift capacity,

(r) When lifting, never stack more than two air-lifting
bags. If stacking two different size bags, place the staller
one on top and inflateithe lower bag first.

(s) The air hose,should not be used to position the air
bag. In hard to reach places, use a tagline.

(t) When operating two or more lifting bags, a dif
color hose orother identifier for each lifting bag sho
used.

(u) .To avoid puncturing or cutting an air bag, sulpstan-
tial bearing material should be placed between the afir bag
and the load.

(v) The air-lifting bag should be inflated only enofigh to
achieve the desired lift.

(w) To inhibit uncontrolled load movement, the|pres-
sure control unit should be actuated slowly when lifting or
lowering.

(x) All air valves in the pressure control unit sho
closed before opening the main air supply valve.

(v) During transport, the air-lifting bags shoyld be
carried in such a way to avoid damage to the aiy inlet
nipple.

erent
ld be

ld be

1-3.9.5.2 Communication

(a) Communication between personnel involved in the
lift operation shall be maintained continuously during all
lifting movement. If at any time communication is
disrupted, the lift operators shall stop all moveﬂltlents

until communication is restored and a proper signal is
given and understood.

person.

(i) During an air-lifting bag operation, the air supply
hoses and the control unit should be arranged to minimize
tripping hazards.

(j) Aload shall not be left unattended while supported
by an air-lifting bag under pressure. The load should be
secured by blocking.

(k) The load weight and center of gravity should be
determined prior to selecting and placing air-lifting
bags and blocking.

22

(b) Signals to the pressure control unit operator should
be in accordance with the standards prescribed in
Figure 1-0.4.5-1. If special signals are required, they
shall be agreed upon by the load handling personnel
prior to lifting operations. Signals shall be discernible
or audible at all times. No action shall be taken unless
signals are clearly understood.

(c) Load handling personnel shall obey any stop signal.

(20)
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1-3.9.5.3 Synchronized Lifts

(a) When using air-lifting bags to lift the entire load in a
synchronized lift, uneven raising and lowering can cause
cross loading, instability, and overloading.

(b) Some loads may require multiple lifting points and
complex lifting procedures. A qualified person shall
analyze the operation and instruct all personnel involved
in the proper selection and positioning of the lifting bags
and the movements to be made.

1-3.9.5.5 Horizontal Jacking

(a) Applications may arise where air-lifting bags are
used in a position other than vertical. These applications,
referred to as horizontal jacking, require special attention.

(b) Horizontal jacking shall comply with the require-
ments of Section 1-3.9, as applicable.

(c) A plan shall be developed and communicated to
affected personnel before horizontal jacking operations
begin. The plan shall consider but not be limited to the

1-3(9.5.4 Blocking

(a)| While lifting, blocking should follow the load up or
down| to serve as an arresting device if the load falls.

(b)| Wedges or shims should be used as necessary to
ensuile the load is completely supported at its blocking
points.

(c)|Blocking should never be taller than twice the width
of the blocking base.

(d)| Blocking shall be of sufficient thickness, width, and
length to prevent shifting, toppling, or excessive settle-
ment|of the load.

(e)| Blocking shall be of sufficient strength to prevent
crushing, bending failure, or shear failure, and to
adeql[ately transmit the load’s weight to the supporting
surfage.

following:
(1) load weight
(2) effects of friction
(3) angle from horizontal plane
(4) load stability and contral
(5) obstructions
(6) lifting bag base support
(7) load contact poifit
(8) hose and coupler clearance
(9) center of gravity of the load
(10) personnel safety
(d) When jdcking horizontally, the base of the
bag should.be perpendicular to the direction of1
ment.

air-lifting
bad move-
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Chapter 1-4
Industrial Rollers

SECTION 1-4.0: SCOPE

This Chlapter applies to industrial rollers.

SECTION 1-4.1: TYPES AND DESIGN
1-4.1.1 Types

Types|include roller and wheel style (see
Figures 1{4.1.1-1 and 1-4.1.1-2).

1-4.1.2 Design

(a) Th¢ load-bearing materials in the industrial roller
shall havelsufficient strength and ductility to support and
move the Joad at the temperatures at which it will be used.

(b) Corjtrol handles and accessory equipment shall be
designed fo provide a means of control and adjustment
that will minimize exposure of the operator to injury.

(c) Cartying handles, if provided, shall be capable of
statically supporting 200% of the weight of the industrial
roller.

(d) All yelding performed on the industrial roller shall
be approyed by the manufacturer or a qualified.‘person.

SECTION 1-4.2: DESIGN FACTOR

Industrfial rollers shall be designed- to/withstand 2.5
times the|rated load without permanent deformation.

SECTION 1-4.3: RATED LOADS

Rated lpad shall be established by the industrial roller
manufactyirer.

SECTION 1-4.4: . PROOF TEST AND PROOF LOAD

1-4.4.1 Frroof Test Requirements

(d) After proof testing, the industrial roller(shpll be
thoroughly inspected for the conditions~stated in
para. 1-4.8.4.

1-4.4.2 Proof Load Requirements

(a) When proof testing a newly/designed indystrial
roller, the industrial roller shallbe subjected to 4 load
that is 200% of its rated lpad-with no permanent ¢lefor-
mation.

(b) The proof load for each new, altered, modifigd, or
repaired industrial’roller shall be a minimum of 15p% of
the rated load unléess otherwise determined by the hanu-
facturer or a qualified person.

SECTION-1-4.5: IDENTIFICATION
1-4.5:1 Marking

Each new industrial roller shall have forged, cast, die
stamped, etched, or fixed label markings by the manufac-
turer to show

(a) name or trademark of manufacturer

(b) rated load

(c¢) model number or tracing code

1-4.5.2 Maintenance of Identification

Industrial roller identification should be maintairjed by
the user so as to be legible throughout the life of the indus-
trial roller.

SECTION 1-4.6: EFFECTS OF ENVIRONMENT|

1-4.6.1 Temperature

When industrial rollers are to be used at tempergtures
above 140°F (60°C) or below —20°F (-29°C), the indystrial

(a) Eachnewly designed industrial roller shall be proof
tested by the manufacturer.

(b) Newly manufactured industrial rollers are not
required to be proof tested unless specified by the
purchaser.

(c) The manufacturer or a qualified person shall deter-
mine ifa prooftestis required for any altered, modified, or
repaired industrial roller.

roller manufacturer or a qualified person should be
consulted.

1-4.6.2 Chemically Active Environments

The strength and operation of industrial rollers can be
affected by chemically active environments such as caustic
or acid substances or fumes. The industrial roller manu-
facturer or a qualified person should be consulted before
industrial rollers are used in chemically active environ-
ments.
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Figure 1-4.1.1-1 Conventional Industrial Roller: Roller Type
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Figure 1-4.1.1-2 Three-Point Rolling System: Wheel Type
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1-4.6.3 Other Environments

Industrial rollers can be affected by high moisture,
gravel or sand, silt, grit, or other dust-laden air. Industrial
rollers subject to these environments should have their
components frequently cleaned, inspected, and lubri-
cated.

SECTION 1-4.7: INSTRUCTIONS AND TRAINING

(1) frequency of use

(2) severity of service conditions

(3) nature of rolling activity

(4) experience gained on the service life of industrial

rollers used in similar circumstances

(5) guidelines for the time intervals listed below
(-a) normal service — 1 month to 12 months
(-b) severe service — daily to monthly

(-c) special service — as recommended by a qual-
ifiad narcon

— ified-persen
1-4.7.1 Ipstructions (c) If the inspection indicates possible comppnent
The manufacturer shall furnish information about damage, the industrial roller shall be disassembl¢d for

industrial roller selection, inspection, maintenance,
cautions to personnel, effects of environment, and oper-
ating pragtices with each set of industrial rollers.

1-4.7.2 Training

Industrjal roller users shall be trained in the selection,
inspection), maintenance, cautions to personnel, effects of
environmpnt, and operating practices as addressed by this
Chapter and the manufacturer’s instructions.

SECTION 1-4.8: INSPECTION, REPAIR, AND

REMOVAL

All inspections shall be performed by a designated
person. Any deficiencies identified shall be examined
and a determination made by a qualified person as to
whether they constitute a hazard.

1-4.8.1 Ilpitial Inspection

use, all new, altered, modified, or repdired
rollers shall be inspected to verify compliance
hpplicable provisions of this Chapter. Written
e not required.

Prior t
industrial
with the
records a

1-4.8.2 Frequent Inspection

(a) A yisual and functionalinspection shall be
performed each shift before the industrial roller is used.

(b) Corditions such as_those listed in para. 1-4.8.4 or
any other|condition that may be a hazard shall cause the
industrial| roller to’ b€ temoved from service. Industrial
rollers shpll not ‘be‘returned to service until approved
by a qualified_person.

(c) Wr|tten records are not required for frequent

cleaning and further examination. The ‘disasse
inspection, and reassembly shall be performed
authorized service center or under the’supervisio
qualified person.

(d) Anindustrial roller that has been idle for mor¢ than
12 months shall be inspecte@:prior to use, and subjject to
the removal criteria in para/1-4.8.4.

(e) Dated inspectioniarecords should be kept on al
odic inspections. A.nondestructive external coded
tag, or other methed of recording the inspectionisa
able in lieu of written records.

mbly,
by an
h of a

peri-
mark,
rcept-

1-4.8.4 Removal Criteria
ice if
only
lified

Industrial rollers shall be removed from sery
damage such as the following is present and shal
be‘returned to service when approved by a qud
person:

(a) rollers or wheels that display cracks, severe g
nicks, flat spots, or material loss greater than 109

(b) wheels or other components that have damaged
bushings or bearings

(c) bent, cracked, worn, or broken roller conngcting
links or wheel axles

(d) bent, cracked, or broken frame, handles, or brz

(e) cracked or broken welds on load-bearing cd
nents

(f) worn, bent, or broken load plate race, pins, o1} bolts

(g) excessive pitting or corrosion of load-befaring
components

(h) indications of structural damage due to heat, or
evidence of unauthorized welding

(i) missing or illegible identification

(j) seized or inoperable components that are dedigned
to rotate under load

uges,

ckets
mpo-

inspections.

1-4.8.3 Periodic Inspection

(a) A complete inspection of the industrial roller shall
be performed. The industrial roller shall be examined for
conditions such as those listed in para. 1-4.8.4 and a deter-
mination made as to whether they constitute a hazard.

(b) Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed 12 months. The frequency of
inspections should be based on

26

(k) loose bolts, missing components, or other items as
specified in manufacturer’s instructions that may affect
operation

() otherconditionsincludingvisible damage that cause
doubt as to the continued use of the industrial roller
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1-4.8.5 Repairs and Modifications

(a) Repairs, alterations, or modifications shall be as
specified by the industrial roller manufacturer or a qual-
ified person.

(b) All replacement parts including pins, bolts, links,
rollers, axles, wheels, or keepers shall meet or exceed
the original equipment manufacturer’s specifications.

SECTION 1-4.9: OPERATING PRACTICES

(g) To avoid injury if the load shifts, use an overhand
grip (palm down) when manipulating the steering handle.

(h) Personnel should avoid pinch points between the
load and surrounding obstructions while the load is in
motion.

(i) Personnel shall not place any part of their body
between the industrial roller and rolling surface during
movement of the load.

(j) Personnel shall not ride an industrial roller.

1-4.9.1 Industrial Roller Selection

(@)

load 4

Industrial rollers shall be selected for the type of
nd environment in accordance with the recommen-
datiops of the manufacturer or a qualified person.

(b)| The rated load of the industrial roller shall not be
exceeded.

(c)|Industrial rollers shall not be used until inspected
and 3dccepted as usable under Section 1-4.8.

1-4.9.2 Maintenance

(a)
lishe

A preventive maintenance program shall be estab-
I and should be based on the recommendations
outlirfed in the industrial roller manufacturer’s manual.

(b)| All moving parts of the industrial roller requiring
lubridation should be regularly lubricated according to the
manufacturer’s specifications.

(c)| Wheels and rollers shall be free of embedded mate
rials that would cause them to roll unevenly.

(d)| If additional maintenance is required, it should be
complleted in accordance with the instructions-of the
manufacturer or qualified person.

1-4.9

(a)
they

.3 Storage

Industrial rollers should be stered in an area where
Will not be subjected to damage.

(b)| If extreme temperatures’/or chemically active or
abragive environments-are involved, the guidance
provifled in Section 1-4.6.shall be followed.

1-4.9.4 Cautions to Personnel

(a)] Persont€él'shall not place any part of their body
between thelndustrial roller and the load or blocking
during load’ handling operations.

(b)

Personnel shall not p]nr‘p any part of their hnr‘ly

1-4.9.5 Rolling Practices
1-4.9.5.1 General

(a) All industrial rollers shall be used accorg
manufacturer’s recommendations.

(b) A plan should be develgped and commupnicated to
affected personnel before £he moving operatipn begins.
The plan should include.lodd handling proceflures and
communication methods.

(c) When using industrial rollers, a minimum set of
three rollers should be used to maintain c¢ntinuous
loading of théfollers.

(d) Whenplacingrollers under one side or end ofaload,
ensure.the*opposing side or end is stabilized.

(e)-Wood or other friction material shoul
between the industrial roller and the load
prevent metal-to-metal slippage.

(f) The industrial roller should be placed in
location to prevent damage to the load.

(g) Theroller’s top plate or swivel head shoyld be kept
parallel to the rolling surface to prevent tde or heel
loading.

(h) Align the rollers to prevent binding of the rollers,
shifting of the load, or loss of control during movement.

(i) Theload contact surface should cover the|entire top
area of the swivel top plate. If the load has ipsufficient
contact area on the top plate, the manufacturerfor a qual-
ified person shall be consulted for instructions fon how to
prevent the load from falling off the roller.

() When moving up or down an incline, the|industrial
rollers shall be secured to prevent disengagerpent.

(k) Lock swivel top plates before aligning and placing
under the load.

() Therolling surface should be kept clean of all debris
that would interfere with smooth operation of[the roller.

(m) The rolling surface shall be able to SL1pport the

ing to the

1 be used
urface to

a support

under a load supported by an industrial roller.

(c) Never straddle the steering handle of an industrial
roller.

(d) Avoid pinch points while using the steering handle
by ensuring there is a sufficient swing area.

(e) Personnel should not ride a load supported by an
industrial roller.

(f) Personnel should have firm footing and handle
control while steering the industrial roller.

27

frterdedtoad:

(n) Handles should be used for steering the load.
Pushing or pulling the load by the handle should be
avoided unless approved by the manufacturer or a qual-
ified person.

(o) When rolling a load on an inclined surface, a qual-
ified person shall determine the type and capacity of a
restraint system to avoid an uncontrolled movement.
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(p) Remove or secure the steering handle when not in
use to avoid accidental dislocation of the industrial roller
and reduce the tripping hazard.

(@) Theload should be parked while unattended. Block
or restrain the load, or realign the rollers so they point
toward the center of gravity to prevent movement.

(r) Load control shall be maintained at all times. Rate of
travel should be governed by work environment, visibility,
roller control, and ability to stop.

tionis disrupted, the load movement shall be stopped until
communication is restored.

(b) Signals should be in accordance with the standards
prescribed in Figure 1-0.4.5-1. If special signals are
required, they shall be agreed upon by the load handling
personnel prior to roller operations. Signals shall be
discernible or audible at all times. No action shall be
taken unless signals are clearly understood.

(c) Load handling personnel shall obey any stop signal.

1-4.9.5{2 Communication

(a) Corpmunication between personnel involved in the
industrial| roller operation shall be maintained continu-
ously during roller movement. If at any time communica-

28


https://asmenormdoc.com/api2/?name=ASME B30.1 2020.pdf

ASME B30.1-2020

Chapter 1-5
Air Casters

SECT/ION 1-5.0: SCOPE

This Chapter applies to air casters.

SECT/ION 1-5.1: TYPES, MATERIALS, AND DESIGN

1-5.111 Types

Types include low-lift, high-lift, and gap-crossing styles
(see Figures 1-5.1.1-1 and 1-5.1.1-2).

1-5.1{2 Materials

(a)] The air bladder may be constructed from monofilm
or fabric-reinforced materials.

(b)| The module structure (mounting assembly) shall be
made| from metal or synthetic materials.

1-5.1.3 Design

(a)| The load-bearing materials in the air bladder and
the mounting assembly shall have sufficient strength-and
ductility to supportand move the load at the temperatures
at which they will be used.

(b)| The air couplers, interconnect, and/Supply hoses
shall be designed for compressed air use, and selected
for the air pressures and volumes required by the air
casterl system.

(c)| A shut-off valve and pressure gauge shall be
provided at the main air inlet to the pressure control
consdle.

(d)| The pressure cofitrol console shall regulate air
presspre to each air/caster.

(e)| Pressure regulation device(s) shall be provided to
limit upstream pressure and relieve downstream pres-
sure fo protect.the air casters.

(f) |[Each.air caster shall have its own pressure gage.

SECTION 1-5.4: PROOF TEST

1-5.4.1 Proof Test Requirements

(a) Eachnewly designed air caster.shall be prfoof tested
by the manufacturer.

(b) Newly manufacturedair‘easters are not required to
be proof tested unless specified by the purchgser.

(c) The manufactur€r-or a qualified person shall deter-
mine if a prooftest istequired for any altered, mjodified, or
repaired air caster:

(d) After pfoof testing, the air caster shall be thor-
oughly inspéected for the conditions stated in para. 1-5.8.4.

1-5.4.2.Proof Load Requirements

(@) When proof testing a newly designed air faster, the
air caster shall be subjected to a load that is 2p0% of its
rated load with no permanent deformatipn to the
mounting assembly or damage to the air bladder.

(b) The proof load for each new, altered, mpdified, or
repaired air caster shall be a minimum of 10p% of the
rated load unless otherwise determined by the manufac-
turer or a qualified person.

SECTION 1-5.5: IDENTIFICATION
1-5.5.1 Marking

Each new air caster shall have forged, cast, di¢ stamped,
etched, or fixed label markings by the manufacturer to
show

(a) name or trademark of manufacturer

(b) rated load

(c) model number or tracing code

(d) maximum operating pressure

1-5.5.2 Maintenance of Identification

SECTION 1I-5.2: DESIGN FACTOR

The air caster system shall be designed to withstand 2
times the rated load without damage.

SECTION 1-5.3: RATED LOADS

Rated load shall be in accordance with the recommen-
dation of the air caster manufacturer.

Air caster identification should be maintained by the
user so as to be legible throughout the life of the air caster.

SECTION 1-5.6: EFFECTS OF ENVIRONMENT

1-5.6.1 Temperature

When air casters are to be used at temperatures above
100°F (38°C) or below 32°F (0°C), the air caster manu-
facturer or a qualified person should be consulted.
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Figure 1-5.1.1-1 Air Casters
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1-5.6.2 Chemically Active Environments

The strength and operation of air casters can be affected
by chemically active environments such as caustic or acid
substances or fumes. The air caster manufacturer or a
qualified person should be consulted before air casters
are used in chemically active environments.

1-5.6.3 Other Environments

Airreasters-canbe-affected-byvthe airsupplrcontainine
Sters-eai-pe-atHecteaby HP Py 1 &

1-5.8.3 Periodic Inspection

(a) A complete inspection of the air caster system shall
be performed. The system shall be examined for condi-
tions such as those listed in para. 1-5.8.4 and a determina-
tion made as to whether they constitute a hazard.

(b) Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed 12 months. The frequency of
inspections should be based on

(1) frequency of use

moist|ure, particulates such as gravel or sand, silt, grit, or
other| contaminants. Air caster systems subject to these
envirpnments should have their components frequently
inspefrted and maintained.

SECT/ION 1-5.7: INSTRUCTIONS AND TRAINING

1-5.7.1 Instructions

Th¢ manufacturer shall furnish information about air
caster selection, inspection, maintenance, cautions to per-
sonngl, effects of environment, and operating practices
with pach air caster system.

1-5.7.2 Training

Air|caster users shall be trained in the selection, inspec-
tion, maintenance, cautions to personnel, effects of envi-
ronmient, and operating practices as addressed by this
Chapter and the manufacturer’s instructions.

=

SECTION 1-5.8: INSPECTION, REPAIR, AND

REMOVAL

inspections shall be performed by a“designated
persqn. Any deficiencies identified shall'be examined
and 4 determination made by a qgalified person as to
whether they constitute a hazard.

All

1-5.8.1 Initial Inspection

Pri
caste
appli
not r

br to use, all new, altered, modified, or repaired air
s shall be inspécted to verify compliance with the
able provisiéns of this Chapter. Written records are
equired.

1-5.8.2 Frequent Inspection
(a)

Al visual and functional inspection shall be

(2) severity of service conditions
(3) nature of transport activity
(4) experience gained on the servicg'life o
systems used in similar circumstanées
(5) guidelines for the time_intervals are
(-a) normal service —~1 month to 12
(-b) severe service 4 daily to monthly
(-c) special service’s* as recommende
qualified person
(c) If the external appearance suggests
damage, the air caster system component shal| be disas-
sembled forfurther examination. The disgssembly,
inspection;'and reassembly shall be performed by an
authorized-service center or under the superyision of a
qualified* person.
(d) "An air caster or system that has been idl¢ for more
than 12 months shall be inspected prior to use, ahd subject
to the removal criteria in para. 1-5.8.4.
(e) Dated inspection records should be kept ¢n all peri-
odic inspections. A nondestructive external cofed mark,
tag, or other method of recording the inspectior] is accept-
able in lieu of written records.

air caster

months
1l by a

internal

1-5.8.4 Removal Criteria

Air caster system components shall be rem
service if damage such as the following is visibl
only be returned to service when approved by
person:

(a) air bladder that is cut, punctured, or tofn

(b) debonding between the air bladder air caster
backing plate

(c) air bladder that is abraded, revealing fz
forcement

(d) delamination between multiple bladder

(e) loose, missing, substandard, or sever
fasteners

ved from
2 and shall
h qualified

bric rein-

layers
ely worn

performed each shift, before the air caster system is used.

(b) Conditions such as those listed in para. 1-5.8.4 or
any other condition that may be a hazard shall cause the
air caster or other system component to be removed from
service. An air caster system component shall not be
returned to service until approved by a qualified person.

(c) Written records are not required for frequent
inspections.
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(f) missing or broken landing pads

(g9) heat, chemical, or corrosion damage

(h) missing or illegible identification

(i) cracked or broken load-bearing welds

(j) deformed air caster backing plate

(k) excessive material loss due to gouging or wear of
the module structure

(1) inhibited airflow from foreign objects

(m) bent, cracked, or broken fittings, couplers, or
valves
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(n) hoses or couplers that have been cut, severely
abraded, gouged, cracked, or become brittle

(o) partial engagement between a hose and fitting

(p) missing, improper, or damaged air hose banding
clamps

(q) missing or damaged O-ring, gasket, or seal on an air
hose fitting

(r) evidence of unauthorized repairs

(s) evidence of ultraviolet ray degradation of synthetic

(b) If extreme temperatures, chemically active or abra-
sive environments are involved, the guidance provided in
Section 1-5.6 shall be followed.

1-5.9.4 Cautions to Personnel

(a) Personnel shall not place any part of their body
between the air caster and the load during load handling
operations.

(b) Personnel shall not place any part of their body

components

(t) broken or damaged pressure gauges, regulators, or
shut-off vplves

(u) migdsing components or other items as specified in
manufactiyirer’s instruction that may affect operation

(v) othler conditions including visible damage that
cause douptas to the continued use of the air caster system

1-5.8.5 Repairs and Modifications

(a) Rey
specified
person.

(b) All replacement parts, including air caster compo-
nents, hodes, fittings, regulators, gauges, and valves, shall
meet or gxceed the original equipment manufacturer’s
specifications.

airs, alterations, or modifications shall be as
by the air caster manufacturer or a qualified

SECTION 1-5.9: OPERATING PRACTICES

1-5.9.1 Air Caster Selection

(a) Air|casters shall be selected for the type of load and
environmpgnt in accordance with the recommendations of
the manufacturer or a qualified person.

(b) The rated load of the air caster shall not be
exceeded.

(c) Air
accepted

casters shall not be used yntilinspected and
hs usable under Section 1-5'8:

1-5.9.2 Maintenance

(a) A preventive maintehance program shall be estab-
lished anfl should be based on the recommendations
outlined ip the air caster manufacturer’s manual.

(b) Kedp the external surface of the air bladder free of

foreign material.by cleaning with mild detergent and (e) Theair caster should be placed inasupportlo
water. to prevent damage to the load.
(c) Accumulated moisture should be removed from the (f) The air caster module should be kept parallel

under a load supported by an air caster(s).

(c) Personnel should avoid straddling an air‘h¢se in
case of unexpected disconnection. Hose\restifaints
should be used at all hose connections.

(d) Route hoses to minimize trip hazards.

(e) Personnel should not ride aload supported
casters.

(f) Personnel should have firm footing while mpneu-
vering a load being transpgrted by an air caster system.

(g) A designated operater shall remain at the cgntrol
console while the air caster system is pressurized

(h) Personnel sheuld avoid pinch points betweg
load and surrounding obstructions while the load
motion.

(i) Personnel shall not place any part of their|body
between the air caster and floor surface while pressufrized.

(i) Personnel should never disconnect a pressurized air
hose.

(k) Personnel shall not ride an air caster.

by air

n the
is in

1-5.9.5 Load Handling Practices
1-5.9.5.1 General

(a) All air casters shall be used according to the thanu-
facturer’s recommendations.
(b) A plan should be developed and communicated to
affected personnel before the moving operation begins.
The plan should include load handling procedures and
communication methods.
(c) When using an air caster system, a minimum |set of
three air casters should be used to maintain stabilityof the
load.
(d) When placing air casters under one side or erld of a
load, ensure the opposing side or end is stabilized.
ation

to the

air caster system and its components.

(d) 1f additional maintenance is required, it should be
completed in accordance with the instructions of the
manufacturer or qualified person.

1-5.9.3 Storage

(a) Air casters should be stored in an area where they
will not be subjected to damage.
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floor to ensure proper operation of the caster.

(g) Ensure proper air bladder inflation to avoid drag-
ging the landing pads and the bladder against the floor
surface.

(h) The load contact point for each air caster should be
centered on the module.

(i) For loads with a minimal contact point (less than
10% of caster surface coverage), consult with the air
caster manufacturer or a qualified person on how to
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prevent poor load handling performance or mounting
assembly deformation.

(j) Variations in the inflated air caster lift can affect the
desired load height and load handling operation.

(1) Toovercome uneven floor surfaces, minimize the
gap between the deflated air caster and the load contact
point with blocking of sufficient strength to bear the
imposed load.

(2) Remove any gap between the deflated air caster
and t

(p) The load should be parked with the air casters in a
deflated condition when it is not attended by an operator.

(q) Load controlshall be maintained atall times. Rate of
travel should be governed by work environment, visibility,
and ability to stop.

(r) The air caster operator should have an unob-
structed view of the air caster system and load during
operation of the system. If this is not possible, a signal-
person(s) shall be used with an effective means of commu-
operator.

re-load-with-blockingto-maximize-the-vertical-lift
height of the load.

3) Agapbetween the deflated air caster and the load
can minimize the vertical lifted height of the load.

(k)| The floor surface should be kept clean of all debris
that would interfere with smooth operation of the air
caster.

(1) |The floor surface shall be able to support the
intengled load.

(m] Personnel or equipment should be used to ensure
contrplled maneuvering and stopping of the load’s hori-
zontal movement during travel.

(n)| When handling aload on an inclined surface, a qual-
ified person shall determine the type and capacity of a
restrgint system to avoid an uncontrolled movement.

(o)| Whenlanding aload thatis supported by air casters,
ensurje that all air hoses and couplers are clear of pinch
points.

THcaeron—r

1-5.9.5.2 Communication

(a) Communication between personnel involved in the
air caster operation shall be maintained cortinuously
during movement. If at any_finte communjcation is
disrupted, the load movement shall be stogped until
communication is restoreds

(b) Signals should be inraccordance with thestandards
prescribed in Figute.1-0.4.5-1. If special signals are
required, they shall be agreed upon by the load handling
personnel prier to’air caster operations. Signals shall be
discernible graudible at all times. No action sha]l be taken
unless signals are clearly understood.

(c) Load handling personnel shall obey any sfop signal.
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