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FOREWORD

As load handling activities grow in complexity, there is an increased need to develop a set of recognized planning
guidelines. While some guidance for planning of load handling activities, also referred to as lift planning, has been

availa

ble in pnhlir‘nfinnc literature from equipment manufacturers_and in-house prnr‘prlnrpc of various arganizations
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bmpanies, there has not been any published comprehensive, broadly authoritative guidance available(T}
form considerations or comprehensive practices has created an uneven range of planning activities.
008, the B30 Standard Committee created a Task Group to consider the feasibility of developing a stand|

nized that such a standard would not fit the equipment-based orientation of B30. The American Society d
hgineers (ASME) and the American National Standards Institute (ANSI) were petitioned-to form a con
pbp a lift planning standard.
e formation of the ASME P30 Standards Committee, Planning for the Use of Crames; Derricks, Hoists, (
Devices, and Lifting Accessories, was approved by ASME on June 8, 2010, and a Project Initiation N
m (PINS) was posted in ANSI Standards Action on July 2, 2010. The Committee held its inaugural 1y
mber 20, 2010, with the intent to develop a standard that provides guiddnce on general planning cons
Factices for load handling operations occurring in all industries, so thatusers could apply the Standard as
dapt it to the needs of their specific industry or situation.

e first edition of ASME P30.1 was approved by ANSI on January~14, 2014. The 2019 edition contains ¢
jandatory Appendix A, additional guidance on rigging planningand how to establish a limiting wind speed
ing activity as part of the lift-planning process.
ME P30.1-2019 was approved by the P30 Committee and’by ASME, and was approved by ANSI and design
ican National Standard on May 3, 2019.
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P30 STANDARD INTRODUCTION

SECTION I: CHARTER FOR P30 — PLANNING FOR THE
USE OF CRANES, DERRICKS, HOISTS, CABLE-

WAYS, AERIAL DEVICES, AND LIFTING

SECTION VI: REQUESTS FOR REVISION

The P30 Standards Committee will consider requests

ACCESSORIES COMMITTEE

Th¢ development and maintenance of standards that
support load handling activities where mechanical equip-
mentfincluding, but not limited to, cranes, derricks, hoists,
cablevays, aerial devices, material lifting accessories, and
combjnations thereof are used.

SECT|ON II: PURPOSE

The¢ P30 Standard is intended to

(a)| prevent or minimize injury, and provide for the
protegtion of life, limb, and property by offering guidance
for planning efforts that enhance the safety of load han-
dling [activities

(b)| provide guidance to work site personnel, equip-
ment|owners, employers, users, and others concerned
with or responsible for the safety of load handling activ-
ities

(c)|guide governments and other regulatory bodies in
the development, promulgation, and enforcement of
apprapriate safety directives

SECT|ON Ill: USE BY REGULATORY AGENCIES

This Standard may be adopted in whole or in part for
goverinmental or regulatory use. If-adopted for govern-
mentgl use, the references to othér,codes and standards
in this Standard may be changed to refer to the corre-
sponding regulations of the fegtlatory agency or govern-
mentgl authorities.

SECT
(a)

ON IV: EFFECTIVE DATE

Effective Date. The effective date of this Standard
shall pe 1 yriaftér its date of issuance.

(b)| Theneed to meet the guidelines established in the
curreptiedition of this Standard shall be evaluated by a
qualiffed person, and any recommended changes to
user's planning activities shall be made within 1 yr.

SECTION V: REQUIREMENTS AND RECOMMENDATIONS

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

vii

for revision. Such requests should be directed to

Secretary, P30 Standards Conimittee
ASME Standards and Certification
Two Park Avenue

New York, NY 10016<5990

SECTION VII: REQUESTSFOR INTERPRETATION

Request for interpretation should pref¢rably be
submitted through the online Interpretation [Submittal
Form. The form is-accessible at http://go.asme.prg/Inter-
pretationRequest. Upon submittal of the form, the
Inquirer 4yill receive an automatic e-mail confirming
receipt

If the’/Inquirer is unable to use the online form, he/she
mdy'mail the request to the

Secretary, P30 Standards Committee
ASME Standards and Certification
Two Park Avenue

New York, NY 10016-5990

SECTION VIII: ADDITIONAL GUIDANCE

Load handling activities addressed by the P30 Standard
are subject to hazards that cannot be abatled solely
through planning. Only by the application of khowledge,
care, common sense, and experience can safe|load han-
dling activities be anticipated. It is thereforeg essential
that personnel responsible for the planning and imple-
mentation of load handling activities are competent, qual-
ified, and trained with the skills to satigfactorily
accomplish their assigned tasks.

The P30 Standards Committee recognizes the impor-
tance of proper design factors, minimum or i

expects that the equipment used to execute load handling
activities meets the requirements of applicable equipment
safety standards. The P30 Committee also expects thatany
recommendations or requirements provided in those
standards are interpreted and applied correctly.
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ASME P30.1-2019
SUMMARY OF CHANGES

Following approval by the ASME P30 Committee and ASME, and after public review, ASME P30.1-2019 was approved by
the Amerjcan National Standards Institute on May 3, 2019.

ASME P3(.1-2019 includes the following changes identified by a margin note, (19).

Page Location Change
vii Introduction (1) Section II(a) revised
(2) Section VII editorially revised
1-1 Last paragraph deleted
1-2 Definitions of rigging added
2-1 (1) First paragraph revised
(2) Subparagraphs (d)(4):\(e), (e)(1), (e)(2), and (e)(2)(-g)
revised

(3) Subparagraph €e)(3) redesignated as (e)(2)(-k)
(4) Subparagraphs'(f) through (h) redesignated as (g) through
correspondingly, and new (f) added

~~
—
—

3 Figure 2-1-1 Revised

6 4-1 Secondparagraph revised

7 5-1 Second paragraph revised

7 5-2.3 Title and subpara. (g) revised

8 5-2.6 Subparagraphs (a)(2) and (a)(5)(-c) revised

10 A-1 Revised

10 A-2 Title revised

10 A-2.2 Revised

10 A-2.3.2 Subparagraphs (a) through (c) revised

11 A-2.3.3 Third paragraph and Note deleted

11 A-2.3.4 Added

11 A-2.3.5 Renumbered from A-2.3.4 and revised

11 A-2.3.6 Renumbered from A-2.3.5 and subpara. (b) revised
11 A=2:3.7 Renumbered from A-2.3.6 and second paragraph revised
12 A-3 Added

12 A-4 Added

12 A-5 Added

14 Figure A-1-1 Revised

18 Nonmandatory Appendix B Added

22 Nonmandatory Appendix C Added

32 Nonmandatory Appendix D Former Nonmandatory Appendix B redesignated and revised

viii
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(19)

(19)

ASME P30.1-2019

Chapter 1
Scope and Definitions

1-1 §

Thi
pract

other

movil
ance

gorie
activi
impa
lift p

COPE

s Standard establishes planning considerations and
ces that apply to load handling equipment (LHE),

associated equipment, and activities when
g loads vertically or horizontally. The planning guid-
Ccontained in this Standard is divided into two cate-
b dependent upon the nature of the load handling
ty and the degree of exposure to the issues that
t safety. The categories are designated as standard
an and critical lift plan. This Standard does not

preclyide the user of this Standard from creating subca-

tegor
consi
Th
equip
all off
load
user
hazai
activi

1-2 |
D/d
taken|
diamg¢
dyna

chang

jes based on their specific load handling activity
Herations.

b P30.1 Standard does not exclude any particular
ment or industry. This Standard may not address
the hazards that could be encountered during a
handling activity. It is the responsibility of the
of this Standard to assess and address the
ds associated with a particular load handling

L.

DEFINITIONS

tio: the ratio between the diameter-of curvature, D,
by the sling when in contact with.an object and the
tter of the wire rope, synthetic rope, or chain, d.

hic load: forces introduced-into the LHE as a result of
e in motion.

lift: to move a load vertically or horizontally Wit]

liftdirector (load handling director): the persond
to direct the load handling activity.

lift plan: information and/or instruction, writter
used in support of a load handling activity.

load handling equipment (LHE): equipment used
load vertically or horizontally.

qualified person: a pexsoh who, by possession
nized degree or ceftificate of professional stan

h the LHE.

esignated

orverbal,

tomove a

f arecog-
ding in an

applicable field, or’by extensive knowledge, training, and

experience,has successfully demonstrated the
solve or resolve problems relating to the subj
and work.

rigging (noun): the components, hardware, ar
used to attach a load to the load handling e
(LHE).

ability to
bct matter

d devices
quipment

rigging (verb): the process of attaching a load to the load

handling equipment (LHE) by means of cor
hardware or devices.

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

should: term used to indicate that aruleisar
dation, the advisability of which depends on t
each situation.

hponents,

atory and

bcommen-
he facts in
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Chapter 2
Load Handling Activity Considerations and Plan Categories

(19) 2-1 LOAD HANDLING ACTIVITY CONSIDERATIONS

An evalpation of a proposed load handling activity shall
be performed (see Figure 2-1-1). Documentation of the
evaluation is not required. It is recommended that the
evaluatiopn includes a risk analysis. Useful resources
include ISO 31000:2009 and ISO 31010:2009. At a
minimum)| the load handling category should be deter-
mined based on review of the following considerations:

(a) Potential Hazards to Persons

(1) if the load handling activity will involve person-
nel lifting|

(2) iftheload will be moved or suspended over areas
accessibld to the general public.

(3) if the load contains materials immediately
dangerous to life and health.

(4) ifload handling personnel will be inlocations that
may be hdzardous during the load handling activity (e.g.,
pinch points, crush points).

(5) ifsite personnel other thanload handling person-
nel will bg in locations that are hazardous due to the load
handling pctivity. This should include consideration-of
protection provided by existing structures.

(b) Hazards in Proximity to the Work Area

(1) if the load and/or the LHE can éncroach the
prohibited zone of power lines

(2) if there is potential for elecfromagnetic radia-
tion/radiq frequency hazard (e.g., loss-of communication,
electrical |discharge, and shock)

(3) if the load handling dctivity can cause damage to
pipes, lings, tanks, equipment, or products that could
create an|adverse envirenmental impact

(c) Complexity of Load Handling Activity

(1) if the load has potential for instability during the
load handling dctivity due to the

(-a) design or configuration of theload (e.g., shape,
load integrity, and sail area)

(4) if the load is to be manipulated (e.g.ftyrned,
rotated, and tilted)
(5) if the LHE travels during the lift
(6) if the load handling activity usessmultiple LHE
(7) if the load handling activitys\unique to or [infre-
quently performed by the personfiel‘involved
(8) if special means or dccess for attaching and
removing rigging is required
(d) Adverse Impact From_Environmental Conditipns. If
the load handling actiyity could be adversely impacted
by conditions such, as
(1) effects ofwind on the load and/or LHE| (e.g.,
speed, directigh, sustained, and/or gusts)
(2) support for the load, the LHE, or both|(e.g.,
ground, kail, girder, structure, foundation, vessql list,
and trim)
(3) ambient temperature (e.g., high, low, and range)
(4) surfaces moving relative to one another] (e.g.,
ffom land to water, or water to land, or water to water)
(5) visibility (e.g., fog, sun glare, lighting, and
obstructions)
(6) precipitation
(7) lightning
(e) LHE Capacity and/or Performance
(1) if the load weight is significant compared fo the
LHE capacity as configured
(2) if factors, such as the following, have the goten-
tial to encroach upon maximum capacity of the LHE, as
configured, and/or diminish its performance:
(-a) increased loading due to extracti¢n or
removal of a load (e.g., demolition, suction, and friftion)
(-b) dynamic loading (e.g., abrupt starting,|stop-
ping, acceleration, deceleration, and abrupt load transfer)
(-c) line pull
(-d) brake/clutch/pump settings and/or dondi-
tions

(-b) center-of-gravity of the load relative to the
established connection points
(-c) load weight shift (e.g, liquid filled, swing arms,
and moveable parts)
(2) if the load handling activity uses complex load
handling methods
(3) if the load handling activity will be performed in
proximity to obstructions or in limited clearance areas,
including consideration of clearance between the LHE
and the load

{-eJaccuracy of load weignt information,; determi-
nation

(-f) site conditions as outlined in para. 5-2.6

(-g) potential load shift during load handling
activity

(-h) weight distribution or transfer between
multiple LHEs

(-i) effects of moving to/from liquids (current,
buoyancy)

(-j) out-of-plane loading
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Figure 2-1-1 Load Handling Activity Categorization

Load Handling
Activity

Y

. Potential Hazards to Persons
. Hazards in Proximity to the Work Area

Review Considerations

— Complexity of Load Handling Activity
. Adverse Impact from Environmental Conditions

. Adverse Commercial Impact
. Site Requirements Unique to the Load Handling Activity

a0 aooo

LHE Capacity and/or Performance
Rigging Capacity and/or Performance

Repetitive Lifts

Y

Categorize
Load Handling
Activity

See definition in para. 2-2.1

Standard Lift Plan Critical Lift Plan

See definition in para

.2-2.2

—— —

!

Verbal plan Basic Basic Detailed
may be written written work
sufficient document document package for
field use
Proceed to Proceed to

Chapters 3 and 4

Chapters 3 and 5
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(-k) equipment history or condition
(f) Rigging Capacity and/or Performance. If factors,
such as those listed in (e)(2)(-c) and (e)(2)(-e) above,
and/or the following, have the potential to encroach
upon maximum capacity of the rigging, as configured,
and/or affect its performance:
(1) rigging attachment points of the load (e.g., lifting
lugs, precast inserts)
(2) side loading of the rigging hardware and attach-

(3) potential impact to vital infrastructure (e.g.,
public utilities, roadways, seaports, pipelines, and rail-
roads)

(i) Repetitive Lifts

(1) distractions, fatigue, inattention, or lack of
concentration of the load handling personnel

(2) the LHE and rigging equipment manufacturer’s
recommendations for duty cycle or repetitive operations

ments

(3) cpmplexity of rigging

(4) weight distribution or transfer of load within the
rigging arrangement

(5) environmental conditions (e.g., temperature or
chemically active environment)

(g) Adverse Commercial Impact

(1) if the load has a significant replacement time

(2) if the cost of replacing the load is considered
significant or the load is irreplaceable

(3) if failure to complete the load handling activity
could credte a project delay, work shutdown, or disruption
to the genjeral public

(4) ifthe load handling activity can cause damage to
pipes, lings, tanks, equipment, or products that could
create an|adverse commercial impact

(h) Sit¢ Requirements Unique to the load handling

Activity

(1) cprporate considerations/policies

(2) yegulatory considerations [e.g., local, state,
federal, DOT, railroad (FRA), FAA, and military]

2-2.1 Standard Lift Plan

A standard lift plan is a proposed load handling agtivity
plan in which considerations in section@2+1-have beer eval-
uated and it has been determined that the load handling
activity can be accomplished through standard groce-
dures, and that the load handling activity perspnnel
can execute using commondethods, materials, and gquip-
ment.

2-2.2 Critical Lift Plan

A critical lift plan is a proposed load handling agtivity
planin which.considerationsin section 2-1 have beer eval-
uated an@'it’has been determined that the load hanpdling
activityzexceeds standard lift plan criteria and requires
additienal planning, procedures, or methods to mitigate
thiesgreater risk.
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Chapter 3
Personnel and Responsibilities

3-1 II’ERSONNEL QUALIFICATION/COMPETENCE

Per]
activi
by thg
the a

All
shall
consd
regul

3-2

Itig
the li
involy
aren
below
some
nonc

(a)
direct
the L

(b)
engin
dling

(c)
respo
verah
ment

sons performing the lift planning and load handling
Lies shall be qualified and competent, as determined
employer or employer's representative, to perform
signed tasks.
personnel involved in the load handling activities
neet the qualifying criteria established in applicable
nsus standard(s), site-specific requirements, or
htions.

ROLES AND RESPONSIBILITIES

essential that roles and responsibilities identified in
[t plan are defined and understood by all personnel
red. The roles and responsibilities may include, but
t limited to, those outlined below. Not all of the roles
 may be identified in or required by the lift plan. In
cases an individual or entity may perform multiple,
nflicting roles.

Assembly/disassembly director — responsible\for
ing the assembly/disassembly (erect/dismantle) of
HE

Engineer — responsible for providing any required
eering support and documentation for the load han-
activity

General contractor/construction manager —
nsible for contractual requirements including deli-
les, and ensuring perfermance and safety require-
b are established and™\implemented

(d) Lift director — responsible for verifying
gory of theload handling activity and reviewing
menting the lift plan

(e) LHE operator — responsible fordirectly g
the LHE's functions

(f) LHE owner — responsiblefor custodial
the LHE by virtue of a lease’ or ownership

(g) LHE user — respensible for arranging
presence on a work.site’and controlling its us

(h) Lift planner,— responsible for developi
plan

(i) Rigger—<< responsible for performing rig
associated with the load handling activity

(j) Signalperson — responsible for directing
ments\of the LHE by providing signal comma
LHE,operator

(k) Site safety officer — responsible for enfoj
site safety policies

(1) Site supervisor — responsible for over
work site on which the LHE is used and the
is performed on the site

(m) Spotter — responsible for observing and
as directed on the movement of the LHE and

(n) Transport operator — responsible for op
transport equipment used in support of the loa
activity

the cate-
and imple-

ontrolling
control of
the LHE's
e

ng the lift

ping tasks

the move-
hds to the

cing work

eeing the
work that

reporting
load

eration of
1 handling
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Chapter 4
Standard Lift Plan

(19) 4-1 INTRODUCTION

The dedision to use a standard lift plan should be based
on the cdnsiderations outlined in Chapter 2. The lift
director should determine that none of these considera-
tions would cause the load handling activity to be reca-
tegorized,

Prior tp the load handling activity, the lift director
should vefify that the standard lift plan has been devel-
oped. The|standard lift plan can be written or verbal. See
Nonmandatory Appendix A for an example of lift plan
template, [Nonmandatory Appendix B for an example of
rigging data sheet, and Nonmandatory Appendix C for
guidance pn establishing a limiting wind speed.

4-2 STANDARD LIFT PLAN DEVELOPMENT

(a) Th¢ standard lift plan should identify, evaluate, and
address the following for all phases of the load handling
activity:

(1) theload, its weight, center of gravity, and attachs¢
ment points
(2) the gross load is within the LHE's rated capacity
as configyred
(3) the rigging
(-a) isselected to have sufficient rated capacity for
the intended configuration
(-b) is configured to secure-and-stabilize the load
(-c}) and the loads are proteeted from damage
(4) movement of the LHE and load
(5) the personnel required to execute the load han-
dling actiyity
(6) slte conditions, weather, work area, LHE founda-
tion and spupport, utilities, support services, and ancillary
equipmenit
(7) communication method or system
(8) sjtexcontrol for vehicular and pedestrian access

(b) Standard lift plans do not require documentation
unless required by site policies or as otherwisewarranted.

4-3 PRE-LIFT REVIEW

(a) Prior to executing the load/handling activity, the
participants should communigate*and agree upon the
details of the plan and their assignments.

(b) For repetitive lifts, the lift director should decide
the frequency of pre-liftifeviews. Pre-lift review§ may
not be required priogto each repetition of the lift

(c) Concernsraised duringthe pre-lift review shopild be
addressed prierto proceeding with the load hardling
activity.

4-4 EXECUTING THE STANDARD LIFT PLAN

(a)The load handling activity should only comrence
after
(1) all setup and preparation requirements ¢f the
plan are in place
(2) all required inspections and tests of the LHE and
rigging equipment have been completed
(3) all requirements of the plan continue to be met

and no conditions exist that would preclude implementa-
tion of the plan
(b) If the operation deviates from the plan, th¢ load
handling activity should be stopped and evaluated. The
deviation should be resolved before resuming the¢ load
handling activity. Changes or modifications to thg¢ plan
should be communicated to all affected load handling per-
sonnel.

4-5 POST-LIFT REVIEW

(a) After completion of the load handling activity, any
measures identified by the participants to improve 1|uture

and potential interferences

(9) contingency considerations

(10) emergency action plan

(11) for repetitive lifts, additional LHE and rigging
inspection and maintenance

Toad handling activities should be communicated to the
appropriate personnel.

(b) For repetitive lifts, the lift director should decide
the frequency of post-lift reviews and evaluation of the
lift plan. Post-lift reviews may not be required after
each repetition of the load handling activity.
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Chapter 5
Critical Lift Plan

(19) 5-1 INTRODUCTION

The decision to use a critical lift plan should be based on
the considerations outlined in Chapter 2.

The¢ critical lift plan shall be written prior to executing
the lopd handling activity. See Nonmandatory Appendix A
for an example lift plan template, Nonmandatory
Appendix B for an example of rigging data sheet, and
Nonnpandatory Appendix C for guidance on establishing
a limifting wind speed.

5-2 CRITICAL LIFT PLAN DEVELOPMENT

The critical lift plan should address the applicable items
ident|fied in paras. 5-2.1 through 5-2.10 and any addi-
tional considerations identified during the planning
process.

5-2.1 The Load

(a)| Identify the load’s weight, center of gravity, and
dimensions, and the sources of that information.

(b)] Identify components that could shift duringthe load
handling activity and develop a method for‘securing, if
requifed.

(c)|1dentify the load attachment or_contact points and
ensuife that they are suitable for theload to be handled,
whilel maintaining load integrity!

(d)| Identify the requirements,to be met for the load’s
orienfation and securement{rijor to the release of the LHE
and rjigging.

5-2.2 Load Handling Equipment

(a)| Identifythe'LHE and the anticipated configuration
(s).
(b)| Ensure that the LHE is capable of handling the total
antici|pated load, including the rigging, accessories, and

(3) site-specific recommendations
(4) applicable regulatory requirements
(e) ldentify all required inspections aiid tepts on the
LHE that need to be performed usihg the information
provided by the manufacturer,-a\qualified pefson, site-
specific recommendations, of applicable regulatory re-
quirements. For repetitive lifts, additional LHE Jnspection
and maintenance should-bhe considered.

5-2.3 Rigging Plan

(a) Establish the rigging method that will support and
secure thedoad and is suitable for the load| handling
activity,

(b) Ensure that the rigging method and the gquipment
have the capacity to support the load, in the conffiguration
orgeometry required, giving consideration to the factors
addressed in para. 5-2.1 and the following:

(1) dynamic effects (beyond that considefred in the
design of the equipment)
(2) adverse environmental conditions (temperature,
wind, and water/ice)
(3) position of the center of gravity relativq to rigging
support points
(4) D/d ratio

(c) ldentify the weight of the rigging, accesdories, and
attachments, and the sources of that informatjon.

(d) Establish the process to ensure that the rigging
equipment meets the manufacturer’s specificat{ons, regu-
lations, industry-recognized standards (e.g., ASME B30.9,
ASME B30.20, and ASME B30.26), and site-specific re-
quirements for the methods and equipment sg¢lected.

(e) ldentify all necessary inspections and tepts for the
rigging equipment.

(f) For repetitive lifts, establish any additional rigging
inspection and maintenance requirements that may be
necessary.

attachments 1n the intended conftiguration(s), giving
consideration to the factors listed in (e).

(c) Ensure that the LHE is in compliance with the re-
quirements of the site, the manufacturer or qualified
person, industry-recognized standards (e.g., applicable
ASME B30 volume), and federal, state, or local regulations.

(d) Establish the process to set up, erect, or install, and
dismantle the LHE using the information provided by

(1) the manufacturer
(2) a qualified person

(g) Establish the process to assemble, install, remove
and disassemble the rigging equipment using the informa-
tion provided by

(1) the manufacturer

(2) a qualified person

(3) site-specific recommendations

(4) applicable regulatory requirements

(h) Ensure that the rigging will be protected from
damage during the load handling activity from conditions
such as the following:

(19)
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(1) temperature (e.g. shielding from heat, cold)

(2) degradation (e.g., chemically active environ-
ment)

(3) cutting, abrasion, and friction damage (e.g.,
turning, shifting, and contact with edges)

5-2.4 LHE and Load Travel Path

(a) 1dentify travel path(s) of the load and LHE.

(b) Ensure that the load and LHE have adequate clear-
ance to prevent contact with site-specific hazards or
obstructipns during the load handling activity (e.g.,
LHE to LHE, load to LHE, tail swing, boom/attachment
clearance| and headroom).

(c) Consider the factors addressed in paras. 5-2.6 and
5-2.8 and|the following:

(1) dynamic movement

(2) dnvironmental (e.g., temperature, wind, and
water/ice

(3) lpad eccentricities during operation

(d) ldeptify the need for load control [e.g., tag line(s),
push/pullf poles].

(e) Identify positioning and movement of personnel
required o support the load handling activity.

(f) 1dentify effects of slope or grade on the LHE.

5-2.5 Personnel

(a) ldentify tasks to be completed prior to, during, and
after the|load handling activity, and the personnel
required fo complete each task (see Chapter 3).

(b) ldentify specialized training of personnel necessary
to accomplish the load handling activity, if required,

5-2.6 Site, Services, and Ancillary Equipment

(a) Thg following site parameters/conditions/services
required Yo perform the load handling-aetivity should be
identified

(1) the workarea(s) requiredy(eg., equipment setup,
laydown, load, and LHE pathJ.

(2) sphpportservices/utilities (e.g., fuel, air, electrical,
and water).

(3) dncillary equipment required (e.g., high reach
equipment, assistLLHE).

(4) unobstructed access, travel path, and egress for
the LHE 4nd tie Toad.

(5) suitable LHE foundation and support require-

(-d) site-specific hazards such as vaults, pipelines,
tunnels, previous excavations, or voids

(-e) presence of additional loads imposed by
surrounding structures on the LHE foundation

(-f) presence of additional loads imposed by LHE
on surrounding structures, excavations, or backfill

(6) requirements that ensure sufficient capacity, sta-

bility, and orientation to support the load at the point of
origin and landing point.

7

inforcements are completed prior to performing'the
handling activity.

5-2.7 Communication System

(a) ldentify suitable communication systems fdr use
during the load handling activity, Such as the following:
(1) hand signals
(2) voice signals (e.g¢direct, radio, and hardired
audio)
(3) video
(4) horns or ©ther audible signals
(5) signal 6r warning lights
(b) ldentify"a backup communication system an
in case the primary communication system become
fective.

plan
inef-

5-2.8 Site Control

(a) ldentify the vehicular and pedestrian access and the
traffic controls to be used.
(b) Ensure that the plan addresses the following:
(1) vehicularand pedestrian trafficin and around the

site that could be affected by or will affect the load han-
dling activity
(2) potential interference from other site actjvities

and the controls to be in place
(c) ldentify location of barricades or other measupres to
be put in place to restrict traffic or prohibit interference
during the load handling activity.

5-2.9 Contingency Considerations

The plan should address, at a minimum, the follpwing
potential events that could cause a deviation from the lift
plan:

(a) equipment malfunction (e.g., LHE power fdilure,
fouled rigging, and radio communication failure)

ments during all phases of the load handling activity.
Considerations should include, but not be limited to

(-a) soils analysis (e.g., allowable ground pres-
sure)

(-b) potential for change to support due to envi-
ronmental conditions (e.g., erosion, frost heave, water
saturation, and flooding)

(-c) supporting structure integrity (e.g., barges,
piers, slabs, bridge decks, foundations, pavements, build-
ings, crane mats, and cribbing)

(b) adverse changes to environmental conditions (e.g.,
weather, visibility)

(c) deviation from the planned load characteristics as
identified in para. 5-2.1

(d) adverse changes to site conditions (e.g.,
surrounding activities, change in ground conditions,
and unauthorized entry into the work site as identified
in para. 5-2.8)
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5-2.10 Emergency Action Plan

(a) Review any existing site-specific emergency action
plans and coordinate any required modifications.

(b) ldentify the need for an emergency action plan
directly related to the load handling activity.

5-3 PRE-LIFT MEETING

Thelliftdirector should hold a pre-lift meeting to discuss

5-4.2 Initiating the Load Handling Activity

Immediately prior to performing the load handling
activity, the lift director should ensure that either

(a) all requirements of the plan continue to be met and
no conditions exist that would preclude implementation of
the plan; or

(b) a deviation exists, in which case the load handling
activity is not initiated until the deviation is addressed by a
qualified person or the lift director determines that condi-

the pJam and the roles of the personnel involved.
(a)| At a minimum, the following elements should be
revieyed with all load handling activity personnel:
7) overview of the load handling activity
?) LHE, rigging, and other equipment involved in
the Idad handling activity
3) the sequence of events and step-by-step proce-
dureq for the entire load handling activity
4) safety measures, as required (e.g., Job Safety
Analysis action items)
5) load handling activity personnel assignments,
addrgssing
(-a) individual responsibilities (e.g., location, time,
and tpask)
(-b) work location hazards (e.g., pinch points)
(-c) communication methods
(-d) personal protective equipment requirements
(-e) qualification(s) of assigned personnel
6) any contingency measures as determined in
para.|5-2.9
7) any emergency action plan as determinéd in
para.|5-2.10

(b)| Concerns raised during this meetinig-shall be
addr¢ssed prior to proceeding with the load handling
activity.

(c)| At the completion of the pre-lift*meeting, the lift
director should confirm that the-atténdees understand
the plan and their roles and responsibilities during the
load handling activity.

(d)| For repetitive lifts{the lift director should decide
the frequency of preslift meetings. Pre-lift meetings
may hot be requiredprior to each repetition of the
load handling activity.

5-4 EXECUTING THE CRITICAL LIFT PLAN

5-4.1 Preparation for the Load Handling Activity

tions are acceptable to allow the activity to-begin.

5-4.3 During the Load Handling Activity,

The lift director should ensure that the loaq handling
activity continues to comply with-the plan.
(a) If the operation deviates from the plan, the load
handling activity should be stopped and evjluated to
determine if
(1) the load handling activity can resumefaccording

to plan.
(2) the contingency measures can be implemented

per para. 5:2:9.

(3) the'plan can be readily modified at the site to
accommedate an unexpected condition or event.

{4) the load handling activity can no longef be imple-
mented as planned, requiring a modified plan to be
prepared. In such cases, the load and the LHE shall be
secured, if possible, until a new plan can be developed.

(b) Changes or modifications to the plan fhould be
communicated to all affected load handling personnel
prior to initiating the change.

(c) If the load handling activity is stopped for any
reason, only the lift director may initiate a reftart.

5-5 POST-LIFT REVIEW

After the completion of the load handling activity, the lift
director should
(a) review the development, planning, and execution of
the load handling activity with the load handli)g person-
nel. Items for review should include, but not be |imited to,
the requirements of sections 5-2 through 5-4,
(b) identify potential measures to improve fliture load
handling activity.
(c) communicate any recommendations id¢ntified in
(b) to the appropriate personnel for future congideration.

{d)forrepetitive lifts-decide-thefrequeneyof post-lift

The lift director should confirm that all setup and
preparation requirements of the plan (see sections 5-2
through 5-3) are in place and all required inspections
and tests on the LHE(s) and rigging equipment have
been completed.

reviews and evaluation of the lift plan. Post-lift reviews
may not be required after each repetition of the load han-
dling activity.
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NONMANDATORY APPENDIX A
LIFT DATA SHEET (LDS)

A-1 INTRODUCTION

A documented lift plan may be one or more pages
comprisefl of applicable data files, charts, schematics,
and procg¢dural instructions. Figure A-1-1 is offered as
an example of a blank planning document for a single
mobile crane load handling activity and may be modified
by the useér as required.

Similaf documents can be developed for LHE
performirlg a variety of vertical and horizontal load han-
dling.

A-2 LIFT DATA SHEET INSTRUCTIONS AND
COMMENTARY (FIGURE A-1-1)

A-2.1 Gdneral

A lift data sheet (LDS) summarizes the essential details
ofaliftingjoperation in a standardized, easy to read form. It
should ing¢lude

(a) a byief description of the operation to be unders
taken

(b) loadl characteristics including weight and center of
gravity

(c) deflails of the crane or other LHE to be used
including [specific configuration

(d) a spimmation of the total load te‘the LHE

(e) LHE rated capacities during the'rélevant phases of
the operafion

(f) a camparison of total lead*to the LHE versus LHE
capacity throughout the operation (as a percentage)

(g) a cgmparison of total-load supported by the LHE's
reeved load line versus_the rated capacity of the reeved
load line (as a percentage)

(h) notes outlinirig key operational requirements on
which thq validity of the data sheet is based

(i) a lit ef-relevant attachments included (e.g.,, LHE

A-2.2 Example Data Sheet

For guidance, an example of a blank lift data.sheef for a
lifting operation using a single mobile craneis induded
(see Figure A-1-1).

Crane chart capacities for mobilecranes are the lofd the
crane is rated to support at therboem or jib head s ap-
plicable. To evaluate what peréentage of that capacity it is
planned to use, it is first n€ecessary to sum the total load
applied to the crane at the-boom or jib head.

Note that in the case of LHE such as tower cranjes or
overhead travelihg cranes, the situation is slightly
different, as the capacity is likely to be quoted at the
hook block. In“all cases follow the instructions and warn-
ings of the thanufacturer concerning the LHE’s capacity
and limitations and adjust your data sheet accordjngly.

A-2.3 Completing the Example LDS

A-2.3.1 Payload and Crane Details Sections. Thg first
two sections, “Payload” and “Crane Details,” are self-¢xpla-
natory. Mark nonapplicable fields as “N/A” rathey than
leaving them blank (which could be construed as anjomis-
sion).

The “single hoist line pull” is the rated winch lin¢ pull.
“Parts line used” are the actual parts of line with whith the
crane is reeved for the lift (not necessarily the maxjmum
for which it is equipped). “Reeved capacity” is the hojisting
capacity as reeved, typically the parts of line timgs the
rated single line pull. This figure is carried below.

A-2.3.2 Load Details. The nextthree subsections felate
to load applied to the crane.

(a) Load details — the weight of the payload, any
attachments to it (such as ladders and platforms, ifsula-
tion), or contents (such as oil, catalyst) can be sumnmed
here to yield a total weight of the item to be lifteT.

(b) Rigging data — the weight of rigging materials to

chart extract, layout, and rigging sketches)

(j) any required review and approval signatures and
applicable statutory requirements such as a Professional
Engineer's stamp

The LDS should be designed to suit the type of operation
to be undertaken (e.g., mobile crane — single lift, mobile
crane — tandem/multiple crane lift, tower crane lift, over-
head traveling crane lift, jacking and rolling activity, lift
system, or gantry lift). It is unlikely that a single format
sheet will suffice for every eventuality.

attach theload to the crane hookis weight on the crane and
has to be considered. This section allows the rigging items
to be described, quantified, and summed to give a total
rigging weight. If the rigging is simple, it can be placed
on the Lift Data Sheet. For more complex rigging arrange-
ments Nonmandatory Appendix B can be used.

(c) Additional weight items — as applicable, allowance
should be made for

(1) the weight of the main hook (block) being used to

suspend the payload.
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(2) the weight of the parts of hoist line below the
boom or jib head (whichever is being used), i.e., the
number of parts of line being used times the longest antici-
pated drop from boom or jib tip to the hook block (ft) times
the weight per foot of the hoist line. Check the manufac-
turer’s manual to determine if the weight of the wire rope
necessary to lift the suspended load has been accounted
for in the load chart and the weight of any extra reeved
parts of line need to be added as additional weight, or if all
parts ptine-need-te-be ountedfo 22! et

weight allowances to be considered vary according to
whether the jib is erected, stowed, extended, or retracted
— copsult the manufacturer’s manual.
4) the weight of other suspended hooks/overhaul
fitted and the weight of the associated suspended
lines.
5) boom extensions/runners/auxiliary boom
sheayes and other similar attachments fitted to the
boon} or jib (when the chart being used does not
relatq to their use).

Totjaling the above three subtotals (payload plus rigging
plus 4dditional weight items) gives the total weight to the
crane| for comparison with the rated capacity.

balls
hoist

A-2.3.3 Crane Capacities. The next section relates to
the crfane capacities. Capacity varies according not only to
configuration but also to operating radius. Three columns
are provided on this particular sheet allowing the user to
calculate the loads at up to three different radii as appli-
cable|(e.g., hoist, swing, and place). It may howexer be
suffigient to consider only the worst radius. Ker each
colunn to be used, enter first the actual radius.of opera-
tion then, unless capacity interpolation for-that specific
radiuf is allowed, the next greatest radius for which a
chart|capacity is quoted. The next line; “Chart Capacity,”
is for entering the rated capacity ¢f the crane at the afore-
mentjoned chart radius. Ensure ,use of the correct chart
specific to that particular cfane in the particular config-
uratign in which it is being) used.

The “Total Load to,Crane” divided by “Crane Capacity”
yieldg the percentageof chart capacity being used for each
radiup for which'th€ calculation is performed. Knowing
this [figure@t,'up to three operating radii, the
“MaximumtPercentage of Chart Capacity Used” can be
noted.

Thé-total cncppndpd load is the load cnppnrhﬁd by the

weight of the load block, if applicable. The manufacturer's
recommendations for reeved capacity should always be
followed.

NOTES:
(1) The weight of a jib or boom attachments is not part of the
load suspended on the reeved hoist line.
(2) Inthecase of cranes such as tower cranes or overhead cranes
the manufacturer may have already considered the weight of
the load block when specifying a part of line capacity.
Weight of the hoistline below the boom tip should be consid-
ered, where applicable.
The “Maximum Percentage of Reeved Capacit
to Be Used” is “Total Suspended Load (main)”
the reeved capacity (from above)— see the “Crane
Details” section.

A-2.3.5 Document Attachments. This se
documents commonly attached to an LDS (e.g., a crane
layout, rigging arrangement, and crane charf extract).
Not all will be relevant or required. The user should
mark (check) those'he/she has appended, pdding to
the list as required. Note the acronyms: GBP (ground

tion lists

bearing pressure), JHA (job hazard analysis), JSA (job
safety analysis), AHA (activity hazard analysis]. It is rec-
ommended that a risk analysis be undertaken. Resources

such™as ISO 31000 and other industry guidgs may be
useful.

A-2.3.6 Notes. In this section, the user should include
any further information (e.g., warnings, refer¢nces, and
instructions) essential to the safety of the gperation.
This section may also detail the crane operating mode
if not adequately described elsewhere.

Included in this section are

(a) aline allowing the user to compare the planned
imposed ground loading (typically derived from a
ground bearing pressure estimator further djstributed
through any load-spreading mats or blocking/cribbing
provided) with the permissible ground bearing pressure
(as derived from geotechnical data, calculatior, or other
informed guidance).

(b) a line in which the limiting wind speg¢d for the
operation should be entered. For guidpnce see
Nonmandatory Appendix C.

A-2.3.7 Signatures and Approvals. This sectjonisto be
completed by the preparer, checked, and approved by
qualified and competent persons as required by governing

main hoist lines equal to the total of “Total Weight of Item
to be Lifted” plus “Total Rigging Weight” plus the weight of
the hook block being used plus the self weight of the
reeved hoist lines being used.

A-2.3.4 Reeved Capacities. The ability of the crane to
hoist the load within capacity is a function of the rated line
pull and the number of reeved parts of line. The load
suspended on the parts of the line is the total weight
of item to be lifted plus the rigging weight plus the

11

policies (modify the sheet as required).

Where this document forms the official record of the
operation, applicable legislation or contractual stipula-
tions may require it to be stamped by a knowledgeable
P.E., in which case it shall appear prominently in a rela-
tively clear area of the sheet.

(19)

(19)

(19)


https://asmenormdoc.com/api2/?name=ASME P30.1 2019.pdf

ASME P30.1-2019

(19) A-3 CRANE LAYOUT (SCHEMATIC) (FIGURE A-3-1)

The purpose of the crane layout schematic is to dimen-
sionally locate the crane in the work area, indicate related
crane information and site features so that the end user
can understand how the crane is to be set up.

A-3.1 Plan View

A Plan view could include the following, as applicable:

A-4.1 Diagram

The diagram could include the following:

(a) scale/scale bar

(b) dimensions of item to be lifted, lifting points and
center of gravity

(c) sling size and hitch configuration

(d) rigging components/hardware used and key
dimensions (i.e., pin diameter/hole diameter for lifting

lugs)

(a) ge

(b) drajwing scale/scale bar

(c) keylsite features (e.g., buildings and property lines)

(d) layout sections and detail references

(e) crape center and orientation including field verifi-
able dimensions

(f) fromt, rear and side quadrants, where relevant to
capacity

(g) crape swing radius (tail and cab)

(h) label the load delivery and disposal locations

(i) label weight/radii of loads

(j) supportunder the crane andload (e.g., matting, crib-
bing, and [dunnage)

(k) crape description

(1) overhead/underground obstructions

(m) pegdlestrian and traffic control

(n) deljvery and disposal call out

(o) colymn line, station, bent, pier, and call outs

ranhic orientation{ea north)
Faphic—erertatioh—{e-g—hoe¥rthy

A-3.2 Elpvation View

An elevation view could include the following, as appli¢
cable:

(a) drawing scale/scale bar

(b) locate centerline of crane with field measurable
dimension

(c) indjcate elevations

(d) dinjension crane radius/radii

(e) bodm length(s) showing adequate lift height

(f) spetify hook block weight and minimum parts of
line

(g) tail

(h) cle
points

(i) crods sections showing vault, foundation wall, and
influence |ine ofload and underground structure affected
by crane

(j) column line, station, bent, pier, and call outs

swing radius
rances from-existing structures and load set

(e) sling/hoist angles at critical stages of theAlift

(f) rated capacity of rigging components and\adjusted
capacity as used (e.g., D/d ratio, temperature)

(g) loads within the rigging system and support
tions

(h) tension on slings/hoist, rigging-hardware an
lifting devices

(i) dimension the overall ‘height and length
rigging arrangement

(j) accessories used, (Sefteners, grillage, etc.)

(k) elevation sectignand detail references

(1) effects of friction, as applicable

reac-

| BTH

f the

t the
hook
load.

A-4.1.1 Thé diagram should also confirm th3
centerline~of LHE lift point (i.e., boom tip or
block) is‘loeated above the center of gravity of the

A-4:1:2 The rigging planner should ensure the rigging
components, geometry and lifting points are compatible.

A-4.1.3 The rigging diagram should identify loadsjat the
interface of the rigging system such as at load attaclhment
points and at temporary or permanent suspension pgoints.
See para. 5-2.6(a)(5).

A-4.1.4 The overall height and length of the rigging
arrangement should also be shown on the elevation
view of the LHE.

A-5 PRE-LIFT SAFETY CHECKLIST

A pre-lift safety checklist summarizes the essgntial
safety considerations of a load handling operation in a
standardized, easy to read form. The checklist should
include notes for outlining key safety requiremerjts on
which the validity of the checklist is based. The pfe-lift
safety checklist should be designed to suit the type of
operation to be undertaken (e.g., mobile crane (LHE)
— single lift, mobile crane (LHE) — tandem/myltiple

(k) two blocking distance
(1) boom and jib angles

(19) A-4 RIGGING DIAGRAM (FIGURE A-4-1)

Therigging diagram is used to describe the load or items
to be lifted and show the configuration of the rigging
equipment. The diagram should include enough detail
to allow field personnel to install appropriately rated
gear and reviewers to follow calculations.

12

crane (LHEJ IIft, jacking and rolling activity, lift system,
or gantry lift). It is unlikely that a single format sheet
will suffice for every situation.

A-5.1 Example Pre-Lift Safety Checklist

For guidance, an example of a blank pre-lift safety
checklist for a lifting operation using a single mobile
crane (LHE) is included (see second page of
Figure A-1-1). This example has been broken down

(19)
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into four main categories and key points per category as it A-5.2 Notes

applies to a single mobile crane (LHE) lift. . . .
This section allows the user to input notes that are

important to the load handling activity that are not
covered elsewhere.

13
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Figure A-1-1 Lift Data Sheet

Single Mobile Crane Lift

Payload Name: | | Lift Description: |

Project: | | Unitss  U.S. (ft-b)
Crane Details Manufacturer:| | Model No.
Configuration: | Base mount type: Track/outrigger c/s: ft
Boom type: | Boom length used: ft Boom/jib angle: deg
Jib type: | Jib length used: ft Tail swing: ft
|v'|3u|i|u-: DdAlldSL. 1D AUX. LUUH[!‘.‘IVV(‘.‘;QIIL. 1D
Block capacity: ton Line size: in.

Single hoist line pull: b Parts line used: Reeved capacity: Ib
Heavy lift attachments: | SLradius ft Superlift wt: ton
Lpad Details Quantity Wt./each Weight Totals

Basic weight of item Ib
Ib
Ib
Ib
b
Total weight of item to be lifted Ib
Rigging Data (size, type, and capacity)
Ib
b
b
Ib
Ib
b
b
Total rigging weight Ib
Additional Weight Items
Main hook b
Wire rope Ib
Other suspended hooks Ib
Aux. boom sheaves Ib
Jib Ib
Other: b
Other: b
Total additional weight Ib
GROSS LOAD (sum of all items above) Ib
Crane capacities (Desc.) (Desc.) (Desc.)
Total load to crane: Ib Ib Ib
Planned Radius: ft ft ft
Chart Radius Used: ft ft ft
Chart Capacity: Ib Ib Ib
% of chart,capacity:
THE MAXIMUM PEREENTAGE OF CHART CAPACITY PLANNED TO BE USED IS %
Reeved Capacities:
Total suspended load (main): |:|Ib Reeved capacity: |:|Ib
THE MAXIMUM\PERCENTAGE OF REEVED CAPACITY PLANNED TO BE USED IS %
Dlocument Attachments
O Crane layout O Plan categorization O GBP source/calculations
O Rigging hookup arrangement O JHA/JSA/AHA O Project scope
(W} Crane chart extract O Risk evaluation O Load weight/CG source info
O Foundation details/calculations O Wind/weather Forecast [] Load/crane clearances
O Crane cribbing arrangement O Drawing of load O
Notes Ground Bearing Pressure: Allowable: Actual:

———taxattowabtewind speed: Aftowabte:

Name (Print) Signature Title Date
Prepared by: | |
Checked by: | |

Approved by:

L 1

I

14
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Figure A-1-1 Lift Data Sheet (Cont’d)

Pre-Lift Check Yes N/A  Personnel Check Yes N/A LHE Setup Check Yes N/A
Payload weight / CG verified? Lift director in place? Annual inspection?
Lift correctly categorized? Qualified rigger in place? Pre-use inspection?
Plan in place? Qualified signalperson(s)? Adequately supported?
Field conditions match plan? Communication (hand/radio)? Mats where required?
Required approvals / permits? Operator certified/qualified? Setup checked/level?
Weather / wind acceptable? Nonessential persons out? Adequate parts of line?
Power lines/undergrounds? Rigger roles identified? Obstructions/clearance?
bite control / area barricaded? Other roles identified? Configuration correct?
Contingency plan needed? Qualified person present? Controls / functions OK?
Emergency plan needed? Pre-lift meeting held? Services / ancillary eqpt.?

Rigging Check Yes N/A NOTES:

Clorrect rigging?

Rligging inspections current?

Inspected before use?

Rligging correctly assembled?

Slofteners used as needed?

Rligging properly tagged?

Sling angles acceptable?

Sling tension acceptable?

Length of rigging acceptable?

(bstruction/clearance?

Oyd ratio adequate?

L|ft points identified?

L|ft points visually inspected?

Tlg lines?

Height of rigging acceptable?

.., PRE-LIFT BRIEFING

llconfirm that the rigging design has been explained to me, that we have discussed it, and that | understand the operation
and my role and responsibilities.

NAME (PRINT) SIGNATURE CRAFT/TRADE

NAME (PRINT) SIGNATURE LIFT DIRECTOR

15
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Figure A-3-1 Crane Layout (Schematic)

16



https://asmenormdoc.com/api2/?name=ASME P30.1 2019.pdf

ASME P30.1-2019

Figure A-4-1 Rigging Arrangement (Schematic)
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NONMANDATORY APPENDIX B
RIGGING DATA SHEET (RDS)

B-1 RIGGING DIAGRAM

Therigging diagram is used to describe the load or items
to be lift¢d and configure the rigging equipment. The
diagram should include enough detail to allow field per-
sonnel to install appropriately rated gear and reviewers to
follow calculations.

Figure B-1-1is offered as an example of ablank planning
documentfor a single rigging activity and may be modified
by the usgr as required. This document can be used in
conjunction with Nonmandatory Appendix A or as a stan-
dalone planning document for when a crane or similar
LHE is ndt incorporated in a lift plan (e.g., operations
using chaln hoists, jacks, and industrial rollers).

B-1.1 Di

The diagram could include the following:

(a) scale/scale bar

(b) dimensions of item to be lifted, lifting points and
center of gravity

(c) sling size and hitch configuration

(d) rigiging components/hardware used and key
dimensions (i.e., pin diameter/hole diameter for\lifting
lugs)

(e) sling/hoist angles at critical stages«of the lift

(f) rated capacity of rigging componénts and adjusted
capacity gs used (e.g., D/d ratio, temperature)

(g) loadls within the rigging systeth and support reac-
tions

(h) tengion on slings/hojst,rigging hardware and BTH
lifting deyices

(i) dimension the_overall height and length of the
rigging arnrangement

(j) accdssorieswuséd (softeners, grillage, etc.)

(k) eleyation-section and detail references

(1) effegt§ of friction, as applicable

gram

B-1.1.4 The rigging diagram should identify loddsfat the
interface of the rigging system such as at load-attachment
points and at temporary or permanent suspension goints.
See para. 5-2.6(a)(5).

B-2 RIGGING DATA SHEET INSTRUCTIONS AND
COMMENTARY

B-2.1 General

A rigging data sheet(RDS) summarizes the esspntial
details of a rigging,operation in a standardized, easy to
read form andSshould be designed to suit. It should
include the following:

(a) abrief'description of the operation to be perfdrmed

(b) lift type vertical, horizontal, or slope

(¢)load characteristics including weight, center of
gravity, and lift point location

(d) details of therigging/hardware to be used including
specific configuration

(e) a summation of the total load to the rigging
ware

(f) a comparison of total load to the rigging/hardware
versus rigging/hardware capacity

(g) below-the-hook (BTH) lifting device details

(h) a list of relevant attachments included (e.g.
weight, center of gravity source, and LHE specs)

(i) any required review and approval signatures and
applicable statutory requirements such as a Profesgional
Engineer’s stamp

(j) detail diagram

hard-

load

B-2.2 Example RDS

For guidance, an example of a blank RDS for a
operation is included (see Figure B-2.2-1).

ifting

(m) revisiom date

B-1.1.2 The diagram should also confirm that the
centerline of LHE lift point (i.e., boom tip or hook
block) is located above the center of gravity of the load.

B-1.1.3 The rigging planner should ensure the rigging
components, geometry, and lifting points are compatible.

18

B 2-3 culllplct;llg thc EAalllplc RDS

B-2.3.1 Type of Lift. Indicate whether the load will be
lifted vertically or will be moved horizontally. If moved
horizontally, indicate the % of slope in degrees and the
anticipated coefficient friction (drag). Mark nonapplicable
fields as “N/A” rather than leaving them blank (which
could be construed as an omission).
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B-2.3.2 Load.Entertheload dimensions. State weather
the center of gravity is located in the center of the load
(symmetrical) or is the center of gravity offset on the load.
Report that center of gravity is above or below the lift
points and that stability has been checked.

B-2.3.3 Rigging Data. The next four subsections relate
to load applied to the external support(s).

(a) Load Details. Enter the weight data for the load.
Indicate whether the weight is actual or estimated.

by a qualified person. Totaling the above four subtotals
gives the total weight to the external support(s) for
comparison with the rated capacity.

B-2.3.4 Document Attachments. This section lists
documents commonly attached to an RDS (e.g., rigging
diagram, load information). Not all will be relevant or
required. The user should mark (check) those he/she
has appended, adding to the list as required. It is recom-
mended that a risk analysis be undertaken. Resources

Enter|a detailed description of the load and its components
with |ndividual weights and total weight.

(b)| Slings. Indicate if slings are used the type, size, rated
capadity and actual load, quantity, weight of each; provide
a totdl weight of slings.

(c)| Hardware. Indicate the type of rigging hardware
(eyeRolts, shackles, etc.) to be used. Provide rated capacity
and actual load, quantity, weight of each item and total
weight of hardware.

(d)| Below-the-Hook Lifting Devices. Indicate the below-
the-hjook (BTH) lifting devices (spreader bars, beam
clamps, etc.) to be used. State the BTH category (A or
B) of|the devices as well as the rated capacity, actual
load, [quantity and weight. Provide a total weight of all
BTH lifting devices and report if a load test was certified

such as ISO 31000 and other industry guid¢s may be
useful.

B-2.3.5 Notes. In this section, the user should include
any further information (e.g., warnings, refer¢nces, and
instructions) essential to the safety of the opdration.

B-2.3.6 Signatures and Approvals. This seftion is to
be completed by the preparer, checked, and approved by
qualified and competentpersons asrequired by governing
policies (modify the\sheet as required).

Where this dogument forms the official recprd of the
operation, applicable legislation or contractugl stipula-
tions may,require it to be stamped by a knowledgeable
P.E., in which case it shall appear prominently] in a rela-
tively .clear area of the sheet.

19
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Figure B-1-1 Rigging Arrangement (Schematic)
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Figure B-2.2-1 Rigging Data Sheet

Payload Name:

Project:

Date:

Lift Description:

Date planned: |

Load Handling Equipment

O Mobile crane O Tower crane O Overhead crane
O Derrick O Fork lift O Chain fall
O Hoist O Jack O Other
Type of Lift
| Vertical lift 1 Horizontal lift
Slope (%, deg):
Coefficient of friction:
Lgad
Dimension: Length: ft Center of Gravity’s Location: O Above the rigging lift point
Width: ft O Symmetrical O Below the rigging lift point
Height: ft O Offset O If below, has stability been checked? |
O  Actual (source): 1
Dgscription O Estimated (source): Quantity Wt.Jeach ~ Weight Total
Total weight of item to be liftégh
Rilgging Data
Slings
Tylpe Size Rated load Applied load Quantity Wt./eaCh Weight
Total slings weight
H3rdware
Tylpe Size Rated load Applied load Quantity Wt./each Weight
Total hardware weight
Bdlow-the-Hook Lifting Device (per ASME B30.20) if applicable
Typpe Rated load Applied load Quantity Wt./each Weight
Total below-the-hook weight
Bdlow-the-Hook Lifting Device: O Load tested (if applicable) O Certified by qualified person
O Lifter specifications and drawings
RIGGING WEIGHT
TOTAL WEIGHT: Ib
D¢cument Attachments (As Needed)
= Rigging procedure O Lift plan ] Rigging specifications
(| Load weight/CG source info O JHA/JSA/AHA O Lifter specs and drawings
O Drawing of load/lift points O Risk evaluation O Rigging sketch
Nptes
Name (Print) Signature Title Date

Prepared by: [

Checked by: [

Approved by: [

21
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NONMANDATORY APPENDIX C
ESTABLISHING A LIMITING WIND SPEED

C-1 INTRODUCTION

The putpose of this Appendix is to provide guidance in
establishing a limiting wind speed (LWS) for a load han-
dling actiyity (LHA) as part of the lift-planning processes
outlined ip this Standard. The scope includes

(a) assgssment of wind forces on loads being handled
and the effects those forces have on the load-handling
equipment (LHE)

(b) secliring the load after landing

(c) contingency planning

(d) preparing for out-of-service winds and the control
of loads subject to wind forces

C-2 RESPONSIBILITIES

(a) Plapning for wind during an LHA requires knowl-
edge of the LHE limitations, site conditions, load charac-
teristics, gnd rigging method.

(b) Multiple parties may share planning responsibility,
and one gerson may have more than one responsibility:
Those invplved in preplanning for wind may include thé
Engineer, [Lift Planner, LHE User, and General Contrdctor/
Constructjon Manager. Those involved in task{planning
may include the Lift Director, LHE Operator, Rigger,
and Site Jupervisor.

(c) Thgse involved in preplanning should remain avail-
able for fiiture reference.

C-3 GUIDANCE FOR LIFT PLANNERS

(a) WHen developing’a_plan for an LHA in an area
subject tp wind, the (ift ‘planner should establish an
LWS for the activity=*The LWS should be sufficiently
low to erfsure thélsafe operation of the LHE and the
safe execption.of the LHA, and to ensure that control
and stabilitj;;ef the load are maintained throughout the

forces transferred into the LHE by wind acting)gn the
load being handled. These effects may be-reaspn to
reduce the limiting wind speed for the activity.
(c) Further considerations include the\effect offwind
forces acting on the load regarding\control, stability,
and strength; these may be reason-to further r¢duce
the LWS.
(d) The guidance of a qualified person shoufld be
followed when
(1) custom LHE is involved
(2) the LHE mantfacturer wind guidance is notfavail-
able
(3) assessingthe wind forces on an object is complex
(4) wind effects on the LHE are difficult to agsess
(e) Theflowchartand associated narrative contaihed in
section(@;9 provide a logical process map to guide the user
in establishing an LWS and thereby mitigate wind hazards.

C-4 EFFECTS OF WIND FORCES ON THE LH

(a) Regarding the LHE itself, in most cases th¢ LHE
manufacturers will provide maximum operating|wind
speeds for their equipment either in the operating
manual or on the load charts. A general figure may be
quoted or there may be a specific wind speed foy each
configuration. In the case of cranes with long bpoms,
jibs, or both, the permissible wind speed will |ikely
decrease with increasing length. The manufacturers
may also recommend, or require, shutting down the
LHE and making the LHE safe under specific condjtions.

(b) The effect of the wind acting on the LHE varie$ with
wind direction. Figure C-4-1 shows the different ways the
wind affects a crane and a suspended load when it plows
from the side, from behind, or from the front.

(c) Considerations for wind from the side of the hoom.
When the wind is from the side

(1) bnnm cfvnngfh is 3 m')}'r\r Fari—r\r_

activity. The planned LWSshould ot exceed the
maximum wind speed specified by the LHE manufacturer
for the LHE as configured and should not result in wind
forces being imparted into the LHE, the load, or the
supporting environment in excess of their design para-
meters.

(b) Wind forces act on both the LHE and the load being
handled. The LHE manufacturer normally provides a
maximum operating wind speed; however, dependent
on the design, this may not consider the effects of

(2) the wind creates lateral loading on the boom.

(3) the wind forces on the suspended load are trans-
ferred horizontally into the boom or jib head through the
hoist ropes, independent of the elevation of the load.

(4) the wind acts to rotate the upper works of the
crane. The LHE operator might need to compensate for
this tendency to swing.

(5) wind forces on the load and LHE may increase
LHE support loads.
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(d) Considerations for wind from rear of the boom.
When the wind is from behind a crane
(1) the wind applies a force to the boom, jib, and load
that adds to the overturning moment of the LHE and may
affect the forward stability
(2) the wind effect on the load increases the load
radius in the plane of the boom/jib, effectively reducing
rated capacity
(e) Considerations for wind from front of the boom.
When

tha wnd 1o fropms tha oot of tha hoo
tHe—- W eiSstHrem—thetrehtot—tne-pBoo6ih

through the suspension at the boom/jib tip sheaves; in
the case of heavy transport, the forces are transmitted
through friction at the supporting surface and lashing
or restraints. These combined forces have effects on
the LHE and its support that must be assessed. Typically,
the user assesses the forces and determines whether the
LHE can safely withstand the forces or the LWS should be
reduced. When in doubt, consult the manufacturer or a
qualified person.

7) it reduces backwards stability. For a crane oper-
with the boom/jib approaching the maximum boom
the force could cause the boom/jib or the entire
to tip backwards.
?) wind acting on a suspended load decreases the
load radius and can reduce clearances to the boom/jib,
potentially creating the risk of contact.

(f) |Considerations for wind on wheel or rail mounted
LHEs]Wind acting on the load or structure of the LHE may
causel unexpected movement along the travel paths.

ating
angle|
cranej

C-5 EFFECTS OF WIND ON A LOAD

(a)| When planning a LHA, it may be necessary to assess
the wlind forces acting on the load to determine whether
they gre ofamagnitude that could affect the integrity of the
load ¢r make it difficult to control.

(b)| The wind force acting on the load itself is a function
of wihd speed, surface area, and shape of the load. Thé
weight of the load, the location of the center of gravity,
and the location of the lift points are also very impartant
toideptify. Thelighter theload and greater its surface area,
the mjore difficult it may be to control.

(c)| The wind pressure on a load may not’be uniform
(e.g., tonsider a modular electrical house; a closed recess
in a flat wall may have an increased(phessure while on an
inclined roofthe pressure may be teduced). This may alter
with [rotation of the load, LHE; or both. Section C-7
provifles guidance on evaluating wind forces on a load.

(d)| The center of wind pressure acting on a suspended
load rhay not lie on thejaxis of suspension, e.g., if the center
of arda of panel is not eoincident with its center of gravity
as shpwn in Figure C-5-1.

The¢ wind leadacting to one side of the line of suspension
will result-in;the load wanting to rotate until the center of
area lies-directly downwind of the suspension. This rota-

b1 Whenafreelysuspended{unrestraiped) load

hanging from an LHE is subject to a steady lateral
wind force, the load moves downwind andthe sfispension
takes up an out-of-plumb angle. The load.comef to a new
static equilibrium when the horizontal comporjent of the
tension in the suspension equals.the wind forfce.

(c) The greater the wind fotee and lighter the load, the
greater the resulting angle @adopted. The distange the load
moves to achieve this arigle'is determined by the suspen-
sion length (and the angle). Dependent on wind|direction,
this movement may increase or decrease the |operating
radius.

(d) The angle of the suspension transfers thefwind load
acting ontheload up to the tip of the supporting structure
where the horizontal force is resisted. The direction in
which'this force acts is determined by the wind direction
relative to the LHE. Note that this force may be 3dditive to
inertial effects from swinging. As aresult of the inclination,
the suspension is less effective in supporting the vertical
weight of the load and so the tension in the suspension is
increased slightly. Note that an unrestrained load will tend
to swing in the wind, particularly if it is gusting, creating
dynamic forces.

(e) Possible adverse effects on an LHE of these forces
include but are not limited to

(1) pendulation (swinging of the load).
(2) collision with the LHE structure (pptentially
causing damage or even failure).
(3) increase in load radius (which may taK
out of capacity).
(4) side loading on the LHE structune (which
together with other operational forces mdy exceed
permissible limits).
(5) increased loading in the plane of the LHE struc-
ture (which together with other operational fprces may
exceed permissible limits).
(6) load weather vaning in an uncontrollgd fashion,

e the LHE

tiona Cffcbt call bc bUllD;dCl ablc aud thC l‘:Ul CLCOoT C\.iu;l Cd tU
oppose it large. This possibility should be accounted for in
planning for the LHA.

C-6 EFFECTS THAT WIND FORCES ON HANDLED
LOADS HAVE ON LHE

(a) Wind acting on the load creates forces that are
passed into the LHE, these act in conjunction with the
forces acting on the LHE itself. In the case of a load
suspended from a crane, the forces are transmitted

23

1.e., turning at the Toad’s attachment point to present its
smallest area side to the wind; this can present a collision
hazard. Please refer to Figure C-6-1.

C-7 CALCULATING WIND FORCES ON A LOAD TO
BE HANDLED

If a suspended load presents a large area to the
prevailing wind it may be necessary to calculate the
wind force on the load when establishing a LWS for a
LHA,; this is particularly so when the area is large relative
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to the weight of the load. Typically, it is suggested to start
by calculating the wind forces using the wind velocity that
the LHE manufacturer specifies as the LWS for the LHE
itself. Check whether those forces are satisfactory for sta-
bility and control of the LHE and, if not, reduce the LWS
and repeat until the wind forces are sufficiently low.
(a) The wind pressure, g, created by wind velocity, V,
acting on an object can be calculated for a specific
maximum wind speed (the proposed LWS at the load).

(-a) pull a load out of its natural suspended line,
thereby inducing in-haul or out-haul of the load lines

(-b) hold aload against wind forces trying to push
it out of line

(-c) contribute to supporting the load

(3) Two opposing taglines may be required to

adequately control a suspended load. They should be
of adequate length to maintain an angle to the horizontal
of approximately 45 deg or less and should be attached as

C-8-1

hsion,

The equatien—te—determine—wind—pressure—g—is—the far-as-pessiblefremthe-CofGandassquareaspessible to
following| with V measured in mph: the face for maximum effectiveness. Refer to Figure
2 2 for an illustration of effective tagline use.
q = 0.00256V [lb/ft ] )
(4) The size and shape of the suspended loafl, the
, way its area is disposed relative to the line‘of suspe
(b) Thqwind area (sail area) ofaload (ft") is the surface and its weight together with the wind.speed at the height

area of thie load presented to the wind. Wind forces are
greatest when the wind acts normal (perpendicular) to
that area.
(c) Thedrag area is a function of the wind area and the
shape of the object. The drag area is usually expressed as a
product of the wind area (4) and the drag coefficient (C),
(also refefred to as the shape factor or force coefficient)
appropriate to the shape of the object. ASCE 7, chapter 29
offers coefficients for several different structure types and
geometrigs. The wind force on an object is given by

F = qCA[lb]

(d) 1f gfis the pressure at the LWS, then F is the force on
the object at that design maximum operational wind
speed. If|the force F proves to be too high, then the
LWS shopld be lowered, reducing g until the wind
force is aft a level that can be safely sustained-by,the
LHE and|at a level at which the load can be,safely
controlled.

C-8 LOAD CONTROL

(a) Suspended Loads and Taglines. The lift planner
should always consider how a freely suspended load,
being acted on by the wind,/is to be controlled to
avoid unjcontrolled moyement and the associated
hazards. Taglines shall'be used where hazards exist to
employe¢s and sheuld always be used where they
would serve a usefdl-purpose in controlling a suspended
load.

(1) Taglines are used to

o

of the load all determine the wind force on the susp¢nded
load and its tendency to rotates A large flat-sided light
object will, for instance, béumore likely to swing and
rotate, whereas a heavy.cylindrical shape of a similar
area will be much less likely to swing and wepther
vane. These factors should be taken into considefation
when establishinga LWS for the activity.

(b) Supported Foads. The effect of wind loads on
structures ontransport equipment should also be consid-
ered. Horizental wind forces acting on the load will cause a
rotational effect that can change the load distribution
within the suspension arrangements of a trailer; inclina-
tion, overload, or instability may be induced as a fesult.
Eashing and securing loads may be affected. Note alsp that
potentially dangerous sway may be induced.

large

C-9 ESTABLISHING A LWS FOR A LHA

(a) Figure C-9-1 is a process flowchart providing]
ance in establishing a LWS for a LHA. The required
mation includes the following:

(1) the shape and area of the load to be handled

(2) the LHE to be used and its configuration

(3) the environment in which the LHA is
conducted

(4) historical wind data for the locale (where
able)

(5) the intended travel path of the load an
obstructions

(b) Ifthe LHEisanonstandard engineered device
standard device used in a nonstandard configurat

guid-
infor-

to be
avail-
H any

orisa
on, it

(-d}eppeseuncontreledrotationeofatfreely
suspended load as it is lifted, maneuvered, or relocated
under the influence of forces such as wind acting on it

(-b) alter the rotational attitude of a suspended
load as it is guided along a path, or to position it in a parti-
cular attitude

(-c) avoid the need for persons to put their hands
directly on a load to control it where that would pose a
hazard, allowing distance between them and the load

(2) Taglines are not to be used to
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will-be-neecessary-to—seek—subject-matter—expertise! from
the manufacturer/designer of the LHE or from a qualified
person to establish a LWS. The following paragraphs
elaborate on the flowchart; the numbers below refer to
the blocks in Figure C-9-1. If the LHE is configured
within the manufacturer’s specifications and guidelines
for the required LHA, proceed as follows:

(1) Box 1. The LHE manufacturer should provide an
LWS for the LHE as configured. This information is routi-
nely found in machine manuals, posted operating data, or
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planning software, and may vary by machine configura-
tion.

(2) Box 2. Depending on the LHE design, the manu-
facturer-defined LWS might include some allowance for
wind forces on the suspended load and there should be
stipulations regarding the maximum wind area included
in the chart capacities. The manual for the LHE should
state whether this is the case or not. The manufacturer
may also define limitations on lateral forces from the
wind

itis within acceptable limits, they should seek the advice of
the manufacturer or qualified person. A determination
should be made as to whether the LWS should be
reduced. If it is necessary to reduce the LWS, go back
to Box 4 and repeat. Once an acceptable LWS has been
established for the LHE with suspended load, go to
Box 8.

(8) Box 8. Once a safe LWS for the LHE is established,
it is also necessary to ensure that the suspended load can
should be

trtt

3) Box 3. If a specific chart capacity is subject to the
wind prea of theload being below a stated maximum value,
determine if the wind area of the load exceeds that value. If
it does, find out if the manufacturer provides a formula by
whiclj aload of that area can be lifted at areduced LWS. Ifa
formuyla is provided, a qualified person should use it to
recalgulate a lower LWS then proceed to Box 7. If no
formula is provided, it will be necessary for a qualified
persgn to assess the wind force on the load at the
planned operational wind speed and its effect on the
LHE. See Box 4. If the manufacturer does not provide a
maximum wind area for the LWS, proceed directly to
Box 7.
4) Box 4. In some cases, the manufacturer might
simplly provide a general LWS for the LHE, which includes
no specific provision for imposed forces resulting from the
effects of wind on the load, leaving it to the user to assess
the wind forces on the load at the planned operational
wind |speed and their effect on the LHE. In other cases,
it might be necessary to determine an LWS for the opera-
tion that is less than the general LWS. If the manufacturer
doesn’t provide applicable general guidancef the user
should seek specific technical advice from the*LHE man-
ufactyirer or a qualified person.

5) Box 5. Maximum wind speeds:guoted by the LHE
manufacturer are typically intended.to be those indicated
atthelhighest point ofalifting apparatus, e.g., a crane boom
or jiblhead. The suspended Jeadwill be at a lesser eleva-
tion, gnd the wind speed ageting'on the suspended load may
be different (usually lower) in which case applying the
“crang” wind speed to/the suspended load will be conser-
vative. However, local effects such as wind funneling can
raise the wind-speed on the load, where such conditions
exist;| this must’be considered.

6) Box6. If the steps followed so far do not allow the
determination of an LWS, it may be necessary to calculate

be-eontrolled-atthat-wind speed—Thefolowing
considered:
(-a) wind forces (including gusts), acting on the
suspended load at the safe LWS
(-b) the size and shape of the\load
(-c) maintaining controlwithout causing harm to
personnel
(-d) the environment
(-e) clearances to:the load and its surrpundings
These considerations might require that the LWS for
the operation be dowered even further to enjsure it is
within acceptablelevels. An established LWS thiat is satis-
factory for the LHE and the load should be included in the
plan for the LHA, together with necessary moniforing and
other control measures.
(c)<Eollowing the steps in the process map shpuld allow
an@WS to be established for the operation at which the
LHE can be operated within its design limits and the load
can be safely controlled. That LWS is an essentisl element
of the plan for the LHA.
(d) The LHA should only commence if the wirld speed at
the location of the activity (adjusted for height at the top of
the LHE) is predicted not to exceed the established LWS
for an adequately long window of time in|which to
complete the LHA safely.
The LWS is only one factor affecting the safety|of an LHA.
Calculation of a planned LWS, and confirmation|that wind
speed conditions at a work site are within the planned
LWS, shall not supersede other concerns pafrticipants
may have about the site conditions and the| safety of
the LHA.

C-10 WIND VELOCITY — PLANNED AND
MEASURED

This section provides guidance on forecasfting wind
speeds, and measuring the wind speed, and tlhe effects

the wind Torce on the suspended load and make an engi-
neering judgment as to whether the LHE can safely with-
stand its magnitude. Section C-7 provides guidance in
calculating the wind forces on suspended loads.

(7) Box 7. Knowing the predicted wind speed acting
on the load, the resulting wind forces on the load can be
calculated and their effects when transferred into the LHE
assessed to determine whether they are within LHE ac-
ceptable limits. If the site personnel cannot readily assess
the effect of the wind speed on the LHE and determine that
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of guotiug, atrd—witd fuuuc}iug. Fhe fU}‘lUVVillg effects
should be considered:

(a) Local weatherinformation provides the forecast for
sustained wind velocity and wind gust at a standard eleva-
tion of 10 m (33 ft) above the ground surface, assuming an
open environment.

(b) National Oceanic and Atmospheric Administration
(NOAA) defines WIND as the horizontal motion of the air
pasta given point. Wind describes the prevailing direction
from which the wind is blowing with the speed given
usually in miles per hour or knots. It may be a 2-min


https://asmenormdoc.com/api2/?name=ASME P30.1 2019.pdf

ASME P30.1-2019

average speed (reported as wind speed) or an instanta-
neous speed (reported as a peak wind speed, wind gust, or
squall). Sustained wind velocity is the average wind speed
steadily maintained over a period of 10 sec. Wind gusts are
defined as rapid fluctuations in the wind speed with a
variation of 10 knots (11.5 mph) or more between
peaks and lulls. The speed of the gust is the maximum
instantaneous wind speed maintained up to 3 sec.

(c) Wind speed is reduced by the force of interaction
with the

with these ordinary preparations and complete them
daily.

(b) In anticipation of severe wind, some LHEs must be
taken out of harms way or preparations made to weather
the storm (e.g., a lattice mobile crane boom might be
lowered to the ground or a gantry crane tied down in
a designated parking location). In these instances, plan-
ners must specify the wind threshold for action and the
response necessary to secure the LHE. The fundamental

gropnd cupfacn and ganarally ineoraacac oo
srotnd-surface—andgenerallyinereasesas
distance|above the ground increases. Wind speed
varies wifth height, local terrain, and ground surface
roughnesg conditions (e.g., buildings, vegetation).

(d) Th¢ wind velocity that the LHE manufacturer is
typically freferencing is that measured at the highest
point on the LHE, whereas as noted above wind forecasts
obtained from official sources are typically referenced at
10 m (33 fit) above grade in an open environment and may
therefore heed to be adjusted for height and location to be
a useful predictor. Historical data from the jobsite,
measured| at height, is very useful (where available).

(e) ldeally, the wind velocity at the load is measured at
the same Heightas the load is (or will be) above the ground.
Supplemg¢ntal anemometer devices can be used to
measure yind velocities located at or about this height
to verify that the wind is at, or below, the maximum ve-
locity for [which the LHA is planned. Anemometers are
commonly used wind sensors that are mounted at the
desired ellevation of the load. They either wirelessly
transmit fthe wind velocity to a device in the LHE or
are monitored by the lift director, operator, or a desig-
nated pernson. The range, responsiveness, and agclizacy
of the wind sensor device should be capable of feporting
the anticigated wind speed and wind gusts during the LHA
in a timely manner.

(f) Wind speed is affected by localized conditions,
which cap affect the magnitude,. direction, or both,
depending on site conditions. Eunneling effects, which
increase the magnitude of wind-velocity or change its
direction,|can result from the.réeflection or amplification
of wind off adjacent buildings, vegetation, or other site
conditions.

C-11 LHE OUT-OF-SERVICE DISPOSITION

Out-of-$ervieé disposition refers both to the ordinary
preparation-of-antHEbeforeitisto-belefr unattended

To oSty THEeS—T ot

manufacturer, but might also be from a gua
person. Site Supervisors should have the folld
responsibilities:

(1) be aware of the wind limitations‘and the neces-
sary response

(2) monitor forecasts

(3) maintain site conditiohs, to be compatiblg
the execution of the response

(4) ensure designated-personnel are qualified and
available to carry out the response

(5) coordinate with public authorities or
appropriate entitiés if notifications, clearing of 3
or access are<eeded

ified
wing

with

bther
pace,

C-12 ASSESSING WIND FORCES ON LHE —
SEMIPERMANENT INSTALLATIONS

(a) IfaLHEisasemipermanentinstallation (e.g., §trand
jack tower system, tower cranes) and cannot be lowejred in
the event of high winds, the structure should be dedigned
so that it can withstand

(1) out-of-service wind forces on the LHE

(2) in-service wind forces on the LHE and susp¢nded
load during the LHA at the defined LWS

(b) Determining the magnitude of design wind
imposed on a structure should follow an established
dard such as ASCE 7 or a similar standard.

(1) Adesignwind speedisdetermined ontheb
limiting the probability of it being exceeded duriy
design life of the structure.

(-a) The procedure requires that a basic|wind
speed be selected for the locale where the LHE is installed.
ASCE 7 provides wind maps for this purpose. In|some
instances, the basic wind speed is dictated by the local
authorities.

(-b) The wind speeds on the ASCE 7 wind maps are

loads
stan-

hsis of
g the

at the end of a shift and to exceptional preparations that
are infrequently necessary in advance of a severe wind.
Commonly an LHE manufacturer will specify both.

(a) Ordinary preparations might include measures to
secure the LHE in an optimal configuration and orienta-
tion with its mechanisms in safe mode. A telescopic crane,
for instance, would be scoped in, or a tower crane slew
brake released, to allow for weather vaning. Operating
personnel on duty in every shift should be familiar
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frterdedfor permmament structures— Wirenrdesigmimg for a
shorter duration construction periods, wind speeds asso-
ciated with the same probability of exceedance would be
less. ASCE 37 takes this into consideration. ASCE 37 allows
a reduction factor to be applied to the basic wind speed
based on the duration of construction.

(2) Once a design wind speed for exceptional winds
is determined, the equations in ASCE 7 may be used to
determine the design wind pressure. Factors to be
accounted for include the exposure category, height
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above ground, gust factor, wind directional factor, and the
object geometry (force coefficient). The result is a design
wind pressure to be applied in the analysis. This pressure
can be used to assess whether the LHE installation has
sufficient strength and stability for the local wind climate.

(c) Engineered lift systems may require analysis of the
out-of-service condition and the establishment of a LWS
on a case-by-case basis by a qualified engineer.

C-13

The load should be secured as soon as practical after it
haslajnded at the desired location. The method selected for
securfng the load should be capable of restraining the load
durinjg the full range of wind velocities that may occur or
are anticipated to occur while the load remains at the loca-
tion. The load should not be detached from the LHE until
the designated person confirms that the load is in the
corrgct location and is adequately supported and
securgd (e.g., guy wires, temporary bracing, and blocking).

C-14
Wi

CONTINGENCY PLANNING

hd is highly variable by nature and thus could
increase in velocity or change direction without notice.
The 1ift planner should develop a contingency plan that
includes measures to control the load, to land and

secure the load in an alternate location, and to secure the
LHE. The plan should be such that site personnel will be
able to implement it immediately should the need arise.
The plan should address the following scenarios:

(a) The forecast predicts a wind speed at which an out-
of-service LHE must be secured (per manufacturer guide-
lines or legislative requirements).

(b) Arevised forecast predicts that the wind speed will
exceed the LWS during an ongoing LHA.

Fe-mreasured-wind-speed-is-elose exceeds the

LWS.
(d) An unattended LHE.

C-15 PERSONNEL LIFTING

For LHAs involving the lifting of personnel, fegulatory
agencies may require, and/or company- or site specific
limitations may indicatesthe need for, a LWS lower
than the one determined per section C-9. The lift
planner shall consider these personnel-lifting require-
ments when developing the LHA plan. Guidarjce can be
found in ASME/B30.23.
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