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FOREWORD

This Standard provides for the safe design of powered platforms for building maintenance,
where window cleaning and related services are accomplished by means of suspended equipment

L0050 L0 (11 AY

at-heights-inexcessof 35ft-{H-m)raboveasafestrfaceeggrade streetfloor—orrooftevek

The provisions of the Standard are intended to apply to all known systems used to support
suspended maintenance equipment as well as the suspended equipment itself (either permanently
installed or transportable equipment). Guidelines are also included for a building’s structural
support areas as well as the building surfaces that actually interface with the equipment.

The Standard does not apply to other suspended powered platforms used for remedial rénova-
tions or modifications to buildings. The safe use of these types of scaffolds is addressed by
American National Standard ANSI A10.8. The A120.1 Standard also does not relate t6 any service
performed by persons supported by equipment covered by any of the ANSI A92/Standards.

The purpose of this Standard is to ensure the protection of all powered platform users as well
as persons potentially exposed to use of the equipment. In developing this-Standard, safety has
been held as the primary consideration. The Standard requires that permanently installed or
transportable equipment be properly designed by a qualified professional engineer, taking into
account specific building features rather than attempting to accommodate the system to a build-
ing’s structure and facade features that may not be suitable for its safe operation. In addition,
care has been taken so as not to exclude or render obsolete any existing product or equipment.

Operation and maintenance instructions in this safety standard are intended for general applica-
tions. The equipment manufacturer and/or installer shall'be consulted for specific operating or
maintenance instructions.

This Standard reflects the evolution of a project begun in 1962 by the American National
Standards Committee on Window Cleaning Safety, A39. At that time, the Committee recognized
that a new method was being developed for(cleaning fixed sash windows by means of a special
scaffolding. In order to deal expertly with.this new development, a new project was established,
separate from that handled by the A39.Cemmittee. Following a general conference, the American
National Standards Committee on Pewered Platforms, ANSI A120, was formed, with the National
Safety Council acknowledged asspensor. In 1965, the American Society of Mechanical Engineers
(ASME) was approved as co-sponsor. In 1984, the Building Owners and Managers Association
International was approved as’secretariat.

A previous edition of/the Standard, A120.1-1970, was administratively withdrawn in 1989. This
Standard had established safety requirements for the design, construction, installation, inspection,
and use of power<Operated platforms for exterior building maintenance. The Standard did not
apply to temporary equipment used for construction work or to devices raised and lowered
manually.

A120.1-1992 was the result of joint action by participating organizations under the auspices of
the Américan National Standards Institute (ANSI). That Standard was approved through two
votes.of the ANSI A120 Committee, at a meeting in New York City (October 17, 1991) and by
lettet) ballot (dated December 30, 1991).

In 1995, ASME again assumed sponsorship of the Standard. ASME A120.1-1996 was approved

by ANSI on April 17, 1996. ASME A120.1-2001 was approved by ANSI on July 3, 2001.
ASME A120.1-2006 was approved by ANSI on September 20, 2006. ASME A120.1-2008 was
approved by ANSI on July 16, 2008.

This revision was approved by ANSI on March 4, 2014.

iv
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CORRESPONDENCE WITH THE A120 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee

1 das. s, o - it < 4k I yaal ke . yaal
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spondence should be addressed to:

Secretary, A120 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to inderporate changes
that appear necessary or desirable, as demonstrated by the experience gainedfrom the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Interpretations. Upon request, the A120 Standards Committe€ will render an interpretation of
any requirement of the Standard. Interpretations can only, be\rendered in response to a written
request sent to the Secretary of the A120 Standards Committee at go.asme.org/Inquiry.

The request for an interpretation should be clear andcunambiguous. It is further recommended
that the inquirer submit his/her request in the followihg format:

Subject: Cite the applicable paragrapli-humber(s) and the topic of the inquiry.

Edition: Cite the applicable editien of the Standard for which the interpretation is
being requested.

Question: Phrase the question @s'a request for an interpretation of a specific requirement

suitable for geng¢ral understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings. that are necessary to explain the question; however, they should
not contain proprietary names or information.

Requests that are not in this format may be rewritten in the appropriate format by the Committee
prior to being answefed, which may inadvertently change the intent of the original request.

ASME procedures) provide for reconsideration of any interpretation when or if additional
information that.miight affect an interpretation is available. Further, persons aggrieved by an
interpretationay appeal to the cognizant ASME committee or subcommittee. ASME does not
“approve,“\“eertify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The A120 Standards Committee regularly holds meetings
and /et telephone conferences that are open to the public. Persons wishing to attend any meeting
andZor telephone conference should contact the Secretary of the A120 Standards Committee.

"o
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ASME A120.1-2014
SUMMARY OF CHANGES

Following approval by the ASME AIZ0 Comiittee and ASME, and alter public review, ASME
A120.1-2014 was approved by the American National Standards Institute on March 4, 2014;

ASME A120.1-2014 includes editorial changes, revisions, and corrections identified on thelpages
by a margin note, (14), placed next to the affected area.

Page Location Change
1-4 1.5 Updated
1.6 (1) Definitions ofcaznchor, anchorage, base,

pedestal (daviit/etitrigger), shunt carriage,
and socket{davit/outrigger) added
(2) Definitions of dropline and lifeline

revised
5 2.2 Revised
7 235 (1) Second paragraph revised
(2) Last paragraph added
8 3.11 Last paragraph revised
3.14 Last paragraph added
9,10 317 Added
3.1.8 Added
3.9 Added
11 3.2.7 Revised in its entirety
3.3.1 Revised
3.3.2 Revised in its entirety
12-14 3.4 (1) First paragraph revised
(2) Subparagraph (g) added
3.5 Revised in its entirety
30 Tast paragrapit added
15 372 Former para. 3.7.2 deleted and
subsequent paragraphs redesignated
16, 17 3.7.4.10 Revised in its entirety
3.7.4.12 First sentence revised
23 5.1.2 (1) Title revised

(2) Subparagraphs (c) through (i) added

vii
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ASME A120.1-2014

SAFETY REQUIREMENTS FOR POWERED PLATFORMS
AND TRAVELING LADDERS AND GANTRIES FOR
BUILDING MAINTENANCE

1 GENERAL RECOMMENDATIONS AND
DEFINITIONS

1.1 [Scope

This Standard establishes safety requirements for
powered platforms (scaffolds) for buildings where win-
dow| cleaning and related services are accomplished by
meafs of suspended equipment at heights in excess of
35 f4(11 m) above a safe surface (e.g., grade, street, floor,
or rpof level). Additionally, this Standard establishes
safefy requirements for permanent traveling ladders and
ganfries (TLG).

It|pertains to either permanently installed or trans-
ble equipment meeting the requirements of this

Pgwered platforms and TLGs may be used or operated
by dne or more persons engaged in services such-as
normnal building maintenance. The equipment méyalso
be used for tasks such as caulking, metal pblishing,
reglazing, or other building repairs.

This Standard does not apply to other'suspended
powered platforms used for remedial renovations or
modifications to buildings. The safe\use of these scaf-
folds is included in ANSI ;A10.8-2001, Safety
Reqtpirements for Scaffolding.
is Standard does not relate to any service performed
by gersons supported by equipment covered by any of
the ANSI A92 standatds.

1.2 |Purpose

Tlhe purposé of this Standard is to ensure the protec-
tionfof pewered platform users and traveling ladder and
ganfry\users, and persons exposed to equipment used

1.3 Application of This Standard

1.3.1 Applications. This Standard appli¢s to the
installation of all powered platforms and travgling lad-
ders and gantries.

1.3.2 Deviations. Deviations from the requirements
of this Standard may bégranted by the enforcing author-
ity if it is determined that a specific requirement creates
practical difficulty” or excessive hardship, or where the
specific requirement prevents the use of a novql design,
only when“equivalent safety is provided.

1.3.3. Alterations
(ANAny existing building being serviced rpay con-
tirfde to be serviced until the building is alteredl, requir-
ing a modification of the installation. Alteratipn of the
building and equipment modification shalll then be
made to comply with the applicable partp of this
Standard.
(b) If the authority having jurisdiction beli¢ves that
hazards exist to warrant a change in an existing installa-
tion, the authority may require compliance yith any
part of this Standard. If a qualified person deems that
a hazard exists, the hazard shall be corrected) and the
correction shall be in compliance with this Stgndard.
(c) Once a building permit is issued or modjfied, the
current version of the Standard shall apply.

1.4 Applicable Units

This edition of the Standard uses U.S. Customfary units
with acceptable metric (SI) units shown in pargntheses.

NOTE: The metric values stated may not be exact equivalents to
the U.S. Customary units.

Information on the usage of SI units and theif conver-

with the previously described maintenance of buildings.

It is also intended for use by architects, engineers,
designers, manufacturers, inspectors, purchasers, build-
ing owners, and others associated with the installation of
powered platforms and traveling ladders and gantries.

Additionally, it is recommended for use by enforce-
ment agencies having jurisdiction over the installation
of powered platforms and traveling ladders and gantries
to ensure that the platforms meet the safety provisions
of this Standard.

uuuuuuuuuuuuuuu Hstomaryuntsiseontained in the
IEEE/ASTM SI 10-1997, Standard for the Use of the
International System of Units (SI): The Modern Metric
System; or ASME Guide SI-1, Orientation and Guide

for Use of SI (Metric) Units.

1.5 References

When a nationally recognized standard, other than
that specifically referred to in para. 1.1, is referred to
and is superseded by a revision, the edition current at
the time of acceptance of this Standard shall apply.

(14)
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Aluminum Construction Manual
Specifications for Aluminum Structures
Aluminum Standards and Data

Publisher: Aluminum Association, Inc. (AA), 1400 Crys-
tal Drive, Suite 430, Arlington, VA 22202
(www.aluminum.org)

ANSI A10.8-2001, Safety Requirements for Scaffolding

Publisher: American National Standards Institute
(ANSI),

Constfuction and Demolitions Operations

*ANSI/|ASSE Z359.1-2007 Safety Requirements for
Persopal Fall Arrest Systems, Subsystems and
Comppnents

Publishegr: The American Society of Safety Engineers
(ASSE), 520 N. Northwest Hwy, Park Ridge, IL 60068
(wwwlasse.org)

ASTM A1023/A1023M-09, Standard Specification for
Stranfled Carbon Steel Wire Ropes for General

NOTE:

National Electrical Manufacturers Association (NEMA),
1300 North 17th Street, Rosslyn, VA 22209
(www.nema.org)

1.6 Terms and Definitions

accepted: accepted by the enforcing agency having

jurisdiction.

allowable stresses: the working stress limitations imposed
toFa ecosh 8 miteating

organization.
anchor: a point of attachment that transfers-load t¢ the
building.

anchor, adhesive: a metal element post-installed into a
hardened concrete building-structure member and fised
to transfer applied loads into the concrete by meafs of
chemical bonding compounds,

anchor, strain relief: a building point of attachmentnear
the power outlet, used for7attaching power cable stfain-
relief connectors.

anchor, tie-back: a building structure point of at{ach-
ment used for securing any required tie-back ropges of
transported and/or portable support equipment.

anchor, tiesdown: a building-structure point of atfach-
ment used.for resisting roof car or outrigger overturping
momefnt loads.

anghor, tie-in (ISA): a building-facade point of atfach-
ment used in intermittent stabilization for transfefring
éxternal platform loads into the building structurd.

anchor, track or rail: a building-structure point of at{ach-
ment used for holding carriage-supporting rails|and
tracks.

anchorage: a secure point of attachment for personal fall
arrest lifelines, lanyards, or deceleration devices,|and
that is independent of the means of supporting or|sus-
pending the user.

angulated roping: a means of stabilization wher¢ the
upper point of suspension is inboard from the atfach-
ments on the suspended unit, causing the suspemnded
unit to bear against the face of the building.

base: see socket.

bird cage: the appearance of a wire rope where the quter
strands displace, forming a cage appearing afs an
increase in the overall rope diameter.

(www.aisc.org)

American Society of Civil Engineers (ASCE), 1801
Alexander Bell Drive, Reston, VA 20191-4400
(www.asce.org)

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

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

L L . i) 1 | - R 1 N dor. 11
UTUNT, I/I Lllluly- d UVIdINT UCDLBLIC\J U UCT dUutUullldtll a y
applied whenever power to the prime mover is inter-
rupted or discontinued.

brake, secondary: a brake designed to prevent the descent
of the suspended or supported equipment in the event
of an overspeed condition.

brake types

disc: a brake in which the holding effect is obtained
by frictional resistance between faces of rotating discs
or shoes.

(14)
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self-energizing band: a unidirectional brake in which
the braking action is obtained by frictional resistance
between a stationary flexible brake band and a rotating
drum, whereby the friction force increases the holding
force or pressure on the friction surfaces.

shoe brake: a brake in which the holding effect is
obtained by applying pressure on two or more station-
ary segmental friction elements against a rotating cylin-
drical wheel or drum.

application, a simulated static load surcharge may be
assumed to be equivalent to dynamic effects.

electrical ground: a conducting connection between an
electrical circuit of the equipment and the earth, or a
conducting body that serves in place of the earth.

equipment tie-in: a positive-type connection provided to
secure a working platform or suspension rope to the
building.

wire rope engaging: a brake that grips onto a wire rope,
without damage to the rope, to prevent the descent of
a suppended unit.

building: a structure wherein people may live, work, or
othdrwise make use of the facilities offered within the
strugture.

building face roller: a guide roller designed to ride on the
face|of the building wall to prevent the suspended or
supported equipment from abrading the face of the
builging.

building maintenance: exterior or interior operations such
as Window cleaning, caulking, metal polishing, reglaz-
ing, pnd general light maintenance or repairs on building
surfaces.

cablg: a conductor, or group of conductors, enclosed in
a weatherproof sheath, which may be used to supply
elecfrical power or control currents for equipment and
to provide voice communication circuits.

carriage: a wheeled vehicle used normally for the hori-
zonfal movements and support of equipment.

catalpg strength: the rated strength of any. product or
material as designated by its manufactufersor vendor,
basdd on standard testing procedures oracceptable engi-
neetfing design practices.

certified: accepted by design, eyaluation, or inspection
by 4 registered professional engineer.

combination cable: ropes haying both steel structural
members for support Of the equipment and copper or
othdr electrical conductors insulated from each other
and [the structuralthembers by nonconductive barriers.

contnuous pressure: the requirement for a constant man-
ual fctuationfef an operating control or device.

—_

contfol: amechanism used to regulate or guide the opera-
tion|of¢the equipment.

failure: a deficiency of a structural element that makes
it unable to continue the load-bearing functien for which
it was originally designed.

fairlead: the uppermost guide for the.suspendion wire
rope.

fairlead roller: a roller provided to allow a mingr change
in the direction of travel of a‘suspension rope|

four-rope suspended platform: a platform suspended by
four load carrying. wire ropes arranged such|that the
failure of any one Support rope or its fastenjngs will
not cause the platform to upset (substantially [alter the
normal position). (Also known as four rope, four line,
and multi*repe. See two-rope suspended platforny.)

ground:tigging: a method of suspending a selfpowered
working platform from a safe horizontal surfgce to an
accéptable point of suspension above the safe[surface.

guide roller: a rotating cylindrical member, operdting sep-
arately or as a part of a guide assembly, that [provides
continuous engagement between the suspendefl or sup-
ported equipment and the building guides.

guide shoe: equivalent to guide rollers, except shoes pro-
vide a sliding contact between the building guides and
the shoe.

hoisting machine: a device intended to raise and lower a
suspended or supported unit.

installation: the total affected parts of a building and the
equipment associated with the intended opergtion.

interlock: a device to ensure operations or metions in
proper sequence.

intermittent stabilization: a means to stabilize a syspended
unit by securing the suspension rope(s) to yertically
spaced building anchors.

kink: a deformation of a wire rope caused by & loop of

core: the axial member of a wire rope about which the
strands are laid.

davit: a device for suspending a powered platform.
Unlike outriggers, a davit reacts its operating moment
load into a single pedestal, socket, carriage attachment,
or other connection.

dropline: see lifeline.

dynamic load: loading induced by masses undergoing
changes in velocity and loads varying with time. In

4] i) - Had brolad
Ic lUtJC UTIT 16 t} UIITU UUVVIT LLBJ .
lanyard: a flexible line used to secure a wearer of a safety
belt or harness to a dropline, lifeline, or fixed anchorage.

lay:

(a) the manner in which the wires in a strand or the
strands of a rope are helically laid, or

(b) the length, parallel to the longitudinal axis, in
which a wire makes one complete turn about the axis
of a strand or a strand makes one complete turn about
the axis of a rope.
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lifeline: a vertical line from a fixed anchorage, indepen-
dent of the work platform and its rigging, to which
personal fall arrest equipment is affixed. Lifelines are
also known as safety lines.

live load (static): the total static weight of personnel, tools,
parts, and supplies that the equipment is designed to
support.

multiple wrap (layer) drum hoist: a type of ho1st1ng

elevation or location other than on the platform or sus-
pended unit.

reverse bend: a reverse bend in a wire rope is one where
a rope bends around one sheave followed by bending
around a second sheave in the opposite direction.

rope lay length: the length, parallel to the longitudinal
axis, in which a wire makes one complete turn about
the axis of the strand or a strand about the axis of a

machinerthataccomutates—the aubycumun wWiTe TOpT TIT
more than one successive layer on the surface of the
drum of|the hoist.

nondestriictive tests: those tests required to ensure the
reliability or soundness of a product but which do not
have a detrimental effect on the product.

obstructign detector: a device that will stop the suspended
or suppgrted unit in the direction of travel if an obstruc-
tion is efjcountered and will allow the unit to move only
in a direction away from the obstruction.

operatingl device: a device actuated manually to activate
a control.

outriggert a device for suspending a powered platform.
Unlike afdavit, an outrigger reacts its operating moment
load intp at least two opposing vertical components
acting irfto two or more distinct reaction points and/or
attachménts.

pedestal [davit/outrigger): a component attached to the
building| that supports a socket.

powered poatswain’s chair: a powered seat for one person
suspendpd by a single line that is designed to be rdised
and lowgred by the user.

powered|platform: suspended or supported-manned
equipmgnt that provides access to the face'of a building
for the furpose of maintenance.

prime mpver: the source of mechanical power for a
machine

qualified [person: a person withy training and experience
in the uke, service, and «epair of specific equipment.
Training may be provided by the equipment
manufadturer.

rated load: as assigried by the manufacturer, the total load
permitted on.ahoist. The load includes the static weight

of the syspended or supported unit plus the weight of
the live aad impncnr] on the haoist

h SO P P [P 1 £ 14 1 1
J.UIJC. LT IS CUITITCHIUIT IT IS dISU ITITILITU U dS lcly 1 lgth

or pitch.

safe surface: a horizontal surface intended to/e occujpied
by personnel, which is so protected that it:cartbe reqson-
ably assured that said occupants will.be protelcted
against injury or from falling.

self-powered platform: a powered/platform wherg the
hoist(s) is located on the platfdrm.

shall: mandatory.
should: advisory.

shunt carriage: a secondary carriage to provide trangport
of a primary carriage from one point to another.

single wrap, (layer) drum hoist: a type of winding drum
hoist thatsaccumulates the suspension wire rope[in a
single layer on the surface of the hoisting drum.

sockét (davit/outrigger): a component that is either pefma-
nent (fixed) or portable that supports a davit or oyftrig-
ger. A socket usually is capable of allowing a dayit to
be (tilted) raised or lowered.

speed reducer: a positive-type speed-reducing machfine.

stability factor: the ratio of the stabilizing moment t¢ the
overturning moment.

strain relief anchor: a positive device used for the medhan-
ical anchorage of cable to prevent undue strain on the
cable connectors.

strand: a symmetrically arranged and helically-wqund
assembly of wires.

supported equipment: any building maintenance equip-
ment that is held or moved to its working positioh by
means of attachment directly to the building or exten-
sions of the building being maintained.

suspended equipment (suspended scaffold): any builfling
maintenance equipment that is suspended or mov¢d to

Hsworkine position-bymeans of rones or combin tion
oI J r

registered professional engineer: a person who has been
duly registered and licensed by an authority within the
United States to practice the profession of engineering.

remedial work: restoration, renovation, or modifications
employing crafts associated with the construction indus-
try, such as masonry, glazing, caulking, and carpentry.

remote powered platform and equipment: a powered plat-
form or suspended equipment where the means of rais-
ing and lowering the suspended unit is located at an

cables attached to some anchorage above the equipment.

tail line: the nonsupporting end of a suspension wire
rope.

tie-in-device: the portion of a suspended unit that posi-
tively engages the building tie-in-guides.

tie-in-guides: the portion of a building that provides con-
tinuous positive engagement between the building and

a suspended unit during its vertical travel of the face of
the building.
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traction or sheave hoist: a type of hoisting machine that
does not accumulate the suspension wire rope, but is
designed to raise and lower a suspended load by the
application of friction forces between the suspension
wire rope and the hoist’s drum.

transfer drum: a drum incorporated within a hoist to
transfer wire rope from one traction drum groove to an
adjacent groove.

designed relative to the use of the equipment covered
by this Standard.

All buildings shall be designed to safely accommodate
powered platforms and traveling ladders and gantries
to be used for remedial work.

The design shall incorporate all features needed to
provide the degree of safety required for users of the
equipment and those exposed to use of the equipment.

All equipment and anchorages designed in accor-

tran pot +rbte CI/IM-L.‘LIIILEILt. sluulld 1i665d Puvvcxcd Flat
forms or supported equipment brought to a building
site for the purpose of maintenance, as covered by this
Star{dard.

trangportable outriggers and davits: outriggers and davits
desipned to be moved from one work location to another.

travpling cable: a cable intended to contain electrical
power, control, or communication conductors from the
power or communication source to a suspended or sup-
ported unit or between the source and a carriage.

travgling ladders and gantries (TLG): site-specific perma-
nenfly installed traveling ladders or gantries used to
ser{ce surfaces of a building such as an atrium roof,
skylfght, or building facade.

trollgy system: a track-mounted carriage suspended from
an gverhead structure.

trollpyline/dogline: a horizontal lifeline secured to the
guaftdrail and structural portions of a platform (see
parg. 3.7.4.10).

two-fope suspended platform

(a) a platform suspended by two load-garrying
wird ropes

(b} a platform suspended by two load-carrying wire
ropgs and with two secondary wire rgpes such that the
faildre of any one support rope joriits fastenings will
not fause the platform to upset-(substantially alter the
northal position). Also known as’two rope, two line, and
dial-yope. See four-rope suspended platform.)

weatfierproof: equipment\or component protection con-
strugted so that expesure to adverse weather conditions
will[not affect orsinterfere with the proper use or func-
tiong of the equipment or component.

winding-drugttioist: a type of hoisting machine that accu-
mulhtes the' suspension wire rope on the drum of the
hois}.

described. Variations in use or modifications of its
designed anchorages shall be approved;prior to use, by
a registered professional engineer expériencdd in the
design and installation of such equipment.

All loads and structural attachments to the [building
shall be approved by a registéted architect or a registered
professional engineer.

dance with this Standard shall be used only E herein

2.1.1 Installation©Owner. When the equipthent is to
be continuously used-at a specific location, the registered
professional engitieer for the building shall pfovide to
the owner of each installation the following materials
constitutinig the installation design record:

(a) architectural and structural drawings of those por-
tions, of the building contacted by the equipment or
sypporting the equipment

(b) engineering drawings of the equipmen{ anchor-
ages and their means of attachment or suppoit

(c) calculations or test reports to verify compliance
of the design with this Standard

(d) a certification by a registered professiopal engi-
neer that the equipment has been initially ingtalled in
compliance with this Standard and that the equipment
is compatible with the building

2.2 Design Requirements

The design requirements for each installatjon shall
be based on the limitations (stresses, deflectipns, etc.)
established by nationally recognized standardg promul-
gated by the agencies listed in para. 1.5, or by equivalent
Standards found acceptable to the agency having juris-
diction. The design standards used shall be redorded in
the installation design record.

2.3 Specific Building Design Requirements

working platform: a suspended or supported platform
arranged to provide access to the building.

wrap: one complete turn of the suspension wire rope
around the surface of a hoist drum.

2 BUILDING DESIGN REQUIREMENTS
2.1 General

All buildings with wall surfaces requiring cleaning or
buildings not provided with operable windows shall be

2-3-tGeneratRequitemrents:—Attbuitdingson which
or in which equipment will be installed for window
cleaning and related services shall be designed and con-
structed to sustain all the loads imposed on the building
by the equipment, with stresses or deflections not to
exceed those permitted by nationally recognized stan-
dards referred to in this Standard.

2.3.2 Safety Requirements. All buildings shall be
designed and constructed to allow the equipment to be
installed and used in a safe manner and to provide safe

(14)
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access to and egress from the equipment and areas used
for maintenance of the equipment.

2.3.3 Tie-in-Guides

(a) The exteriors of all buildings shall be designed
with guides to provide a positive and continuous means
of engagement between the suspended or supported
portion of the equipment and the building during full
vertical travel of the suspended or supported unit on
the face pf-the-building-

(3) round or oval shaped guides shall have a mini-
mum diameter of 2 in. (50 mm)

(c) Platform-Mounted Tracks (Button Guide System).
This guide system, as opposed to para. 2.3.3.2(b), has
the external tracks attached to the platform. The tracks
engage vertical rows of buttons (anchors) on the facade
as the platform is raised or lowered. The building
anchors shall be located such that as the platform is
raised or lowered, each platform track will engage at

(b) A method shall be provided to separate the guide
shoes frgm the platform without the use of tools, in case
of an enjergency.

2.3.3.1 Exceptions
(a) Where the building exterior prohibits the installa-
tion of bpilding tie-in-guides at the uppermost elevation
of the byilding, they may be omitted for not more than
50 ft (15 fn) of the uppermost elevation. When angulated
roping i employed, the allowable unguided distance
may be increased to 75 ft (23 m), provided a stabilizing
force of fat least 10 Ib (44.5 N) is maintained under all
conditiops of loading.
(b) Cantinuous tie-in-guides may be eliminated on
the extetior of buildings where either
(1) the building is provided with an intermittent
stabilizafion system (equipment tie-in-devices) in accor-
dance wjith para. 2.3.3.3; or
(2) the equipment installation utilizes angulated
roping, fi stabilizing force of at least 10 1b (4.5 kg) is
maintairfed under all conditions of loading, and only.
where the rise of the suspended portion of the equip-
ment dops not exceed 130 ft (40 m).
(c) Continuous tie-in-guides, angulated raping, and
workstation tie-in-devices are not required*for interior
building| maintenance equipment.

2.3.3.2 Minimum Tie-in-Guide Dimensions. The
continuqus tie-in-guides shall be"one of the following

% in. (]9 mm), and’ the interior shall provide a
% in. (19 mm) minimum clear width each side of the

(b) External Tmcks These guides are installed external
to the other building members and are fully or partially
exposed. For this type of installation

(1) square or rectangular guides shall have vertical
openings and dimensions in accordance with
para. 2.3.3.2(a)

(2) flanged beam or angle shapes (H- or L-shapes)
shall be large enough to allow free passage for at least
one roller or guide shoe of 1% in. (38 mm) diameter, and
provide a clear contact surface width of % in. (19 mm)

the facade in a smooth uniform manner. Platform‘tjacks
shall not exceed 13 ft (396 cm) in length and shall cofnply
with the minimum guide track dimensioris in para.
2.3.3.2(a).
NOTE: Joints in building tie-in-guides,shdll be mechanjcally
aligned to prevent interference with th& proper functioning ¢f the
equipment’s guide assemblies. Joint,openings should be lifnited
to % in. (19 mm) maximum.

least two building anchors maintaining the platfmi[\ to

2.3.3.3 Intermittent_Stabilization Systems. Inter-
mittent stabilization systems shall conform to thq fol-
lowing standards;
(a) The system‘shall keep the equipment in confinu-
ous contact with’the building facade and shall prdvent
sudden hotizontal movement of the platform. The|sys-
tem ma¥y, be used together with continuous posjtive
buildifig guide systems using tie-in-guides on the Jame
building, provided the requirements for each syptem
ate met.
(b) The maximum vertical interval between building
anchors shall be three floors or 50 ft (15.3 m), whichever
is less.
(c) The anchors shall be positioned horizontally on
the building face so as to be symmetrical abouf the
platform suspension ropes, either inboard of the suspen-
sion ropes or outboard.
(d) Building anchors shall be easily visible to wotkers
and shall allow a stabilizer tie attachment for eagh of
the platform suspension ropes at each vertical interval.
If more than two suspension ropes are used on a plat-
form, only the two building-side suspension ropes phall
require a stabilizer attachment.
(e) Building anchors that extend beyond the fage of
the building shall be free of sharp edges or points
(f) Building anchors shall be capable of sustaining
without failure at least four times the maximum amptici

minimum of 600 lb (270 kg, 4:1 safety factor) apphed
laterally or perpendicularly, but not simultaneously.

2.3.3.4 Standing (Static) Line. Standing (static)
line scaffold stabilization systems shall be prohibited.
A standing (static) line is a vertical rope used to stabilize
the platform during its travel and/or positioning.

2.3.4 Perimeter Guarding of Elevated Areas. Ele-
vated working areas over 4 ft (1 219 mm) above an adja-
cent working area on all buildings or structures shall
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be provided with perimeter protection consisting of a
parapet or guardrail system, or a combination of both.
Where building parapet heights exceed 6 ft (1.8 m),
special provisions shall be employed to provide a safe
means of access to the facade for rigging purposes if
such access is necessary for performance of the work.
Rolling scaffolds or ladders shall not be used unless
they are compatible with and dedicated to the roof and
exterior maintenance systems they are to service.

3% voltage drop from nominal equipment requirements
shall occur at each building outlet.

(c) Communications and power connections shall be
weatherproof and provided with locking type connec-
tors. They shall be protected from damage and abrasion.

(d) Each communication and power outlet shall be
provided with an adjacent strain relief anchor to prevent
force from being applied to the outlet or to the conduit
leading to the outlet by movement of the equipment.

Tlhe top of the perimeter protection shall be at least
42 in. (1067 mm) above the working area on which
equipment is installed or which provides access to or
egress from the equipment. Where workers approach
the face of the building, the inboard edge protection of
the ¢levated working area shall not be more than 18 in.
(4571 mm) inboard from the building or structure’s
facafle.

Special architectural features such as building cor-
nicep, eyebrows, and sunscreens shall be reviewed on
an ihdividual basis.

2.3.4.1 Rigging, Accessing, and Servicing
Platforms. Rolling scaffolds or ladders shall not be used
for gccessing, rigging, or servicing powered platforms
unlgss they are dedicated to the roof and the platform
system they are designed to service. Accessing and
servjcing platforms shall comply with the requirements
of the standards that pertain to them.

2|3.5 Equipment Structural Support. When welding
ployed for making structural connectionssfoy the
equipment installation, the welding shall be.done by
weldlers qualified under American Welding'Soeiety stan-
dards. All welds shall be visually inspected, and welds
spedified by the registered professional engineer shall
undprgo nondestructive testing. A-report of inspection,
together with any test reports, shall’be made part of the
instgllation design record.

hen used, embedded(tie-down anchors shall be of
nonforrosive metal. The)anchor installation shall be
inspected for compliance with design requirements by
a registered professional engineer. The report of inspec-
tion|shall be inclirded in the installation design record.
Andhors should be tested at the discretion of the
inspecting:engineer.

henlead testing is performed, it shall be in compli-
ancd-with para 511

(e) The equipment power supply shall be |from an
independent electrical circuit that shall remain|separate
from all other equipment within or on-the puilding,
except hand tools used in conjunction with the equip-
ment. If the building is provided“with an emergency
power system, the equipmentcireuit may be flesigned
so it may be connected to theremergency circyit.

(f) The power circuit shall be provided with a cutoff
switch that can be locked-in the “OFF” position,|To allow
the equipment operators access to the switch, if shall be
conveniently locdted relative to the primary dperating
area of the equipment.

(g) Powerdand communication outlets shall be located
at the approximate elevation of the primary equipment
operating area. The outlets should be located sp that no
more'than 100 ft (30.38 m) of supply cable need be used
for’the horizontal area being traversed.

(h) The power circuit shall contain a separgte equip
ment electrical grounding conductor.

(i) Carriage track systems shall be electricplly con-
nected to an earth ground.

(j) Communication Facilities. A two-way vojice com-
munication system shall be provided between the equip-
ment operators and a manned station while thelworking
platform is in use. The communication facility| shall be
operable and manned at all times when the equipment
is being used.

2.3.7 Miscellaneous Requirements

(a) Cable Stabilization, Other Than for Suspenkion Wire
Ropes. For equipment installations where thq vertical
travel of a manned platform exceeds approkimately
200 ft (61 m), a means shall be provided to|stabilize
separate hanging lifelines, and all cables not ir] tension,
to restrict their displacement by wind or any other force.
Stabilization means shall be provided for eag¢h 200 ft
(61 m) of vertical travel of the platforms. The fneans of
ing face

stabilization mav be inr]prmndonf of the buil

2.3.6 Electrical Requirements. The electrical design
shall be in accordance with the following:

(a) General design shall be in accordance with the
applicable requirements of the National Electrical Code
edition in effect at the time of making the design, e.g.,
grounding, wire sizes, motors, controls and control wir
ing, and enclosures.

(b) When full load is applied to the circuit, building
conductors shall be of such capacity that not more than a

being serviced.

For equipment installations where constant tension is
maintained in the suspended cables, and the vertical
travel of a suspended manned platform exceeds approxi-
mately 600 ft (183 m), means shall be provided to stabi-
lize the cables at intervals of approximately 600 ft (183 m)
or less.

(b) Emergency Recovery Requirements. Procedures shall
be provided for the safe emergency recovery of persons
working from suspended equipment, or other types of
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installations, in the event of power failure, equipment
failure, or disability of any nature. Emergency proce-
dures shall be included in the operating and mainte-
nance instructions for the installation.

(c) Building Requirements. All repairs or major mainte-
nance required on those portions of the building that
provide primary support for the equipment shall be
performed under the direction of a registered profes-
sional engineer. Upon completion of repairs or mainte-

(b) Unless filled with foam, the use of pneumatic tires
to transport equipment is prohibited.

3.1.4 Construction Requirements. Bolted connec-
tions shall be of a secured type, i.e., each bolt and/or
nut shall be either self-locking or shall be secured by
other means to prevent loosening by vibration.

For domestically manufactured equipment, when
welding is employed for structural connections, the
W p]ding shall be done in strict conformance with

nance, tj\e engineer shall provide the building owner
with cerftification that the repair or maintenance has
been prqperly accomplished and that the building has
been resfored to meet the requirements of this Standard.

3 EQUJPMENT DESIGN AND CONSTRUCTION
REQUIREMENTS

3.1 General

The dpsign, construction, and installation of equip-
ment urder this Standard shall be governed by the
requirenjents imposed for its use and by the environ-
mental fhctors to which the equipment will be exposed.

3.1.1| General Design Requirements. The design of
the equipment shall incorporate all features necessary
to provide the degree of safety required by this Standard.
In accordlance with sound engineering and design prac-
tice, matprials and components shall have essential prop-
erties needed to meet all requirements imposed by the
purpose|they are to fulfill.

Domeptically produced equipment shall be designed
by or ufder the direction of a registered professional
engineerl The design of foreign produced equipment,
including materials, welds, and accessories, shall be ver-
ified and tested by or under the directionef a registered
professignal engineer.

The d¢sign requirements for eaeh equipment installa-
tion, exdluding wire ropes used-for suspension, shall
be based on the limitations (stresses, deflections, etc.)
establisled by nationally«ecognized standards promul-
gated by the agencies listed in para. 1.5, or by equivalent
standards acceptabletothe enforcing agency. The design
standarfls used¢shall be recorded in the equipment
design rpcord. Av€opy of the record shall be provided
to the installation owner.

American Welding Society standards.

For foreign manufactured equipment, when welding
is employed for structural connections, the registered
professional engineer shall ascertain that\weld degigns
employ weld configurations, materijals,)sizes, and |pro-
cesses that are listed by the AmericanyWelding Sogiety.
Foreign materials are acceptable for welding when [sub-
jected to criteria applying to ASTM designated matgrials
with equivalent propertiesifor strength and weldling.
In addition, the registered’professional engineer phall
secure certified written ‘proofs from the manufacfurer
that welders have been tested and found qualified| and
that quality control measures have been employed|that
satisfy thed{intént of American Welding Sodiety
standards.

All strietural welds shall be visually inspected for
compliance with design requirements and shall be [sub-
jected to nondestructive testing. Inspection and tes{ rec-
otds shall be maintained by the equipment manufacfurer
for domestically manufactured equipment and by the
engineer for foreign manufactured equipment.

When load testing is performed, it shall be in cothpli-
ance with para. 5.1.1.

3.1.5 Installation Documentation. The owner of the
equipment or installation shall initially be provided by
the equipment supplier with the following documénta-
tion constituting the equipment design record:

(a) sufficient engineering data, consisting of difnen-
sions, loading, and operation parameters, to genejally
delineate the equipment and its contact with the
building

(b) operating instructions (see Mandatory Appendix
I for the minimum requirements in an operating marnual)

(c) maintenance instructions

(d) certification by the manufacturer that the equip-
ment has been designed, manufactured, and testdd in
accordance with this Standard, and certification py a

3.1.2 -€CtimmaticComditions—Forexterior imstattation
in locations where freezing weather or other adverse
climatic conditions exist, precautions shall be taken to
minimize the hazards of such conditions that may affect
the installation.

3.1.3 Material Requirements

(a) Structural and mechanical components shall be
fabricated from structural materials that will withstand
anticipated conditions including dynamic forces and cli-
matic extremes.

registered professional engineer that the equipment has
been installed and tested in compliance with this
Standard

All installation documentation shall be kept on file
on site by the installation owner and shall be made
available to users of the installation and regulatory
agencies.

3.1.6 ldentification Components. Components of
the installation shall be permanently and visibly num-
bered or otherwise identified. All numbers or letter
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markings shall be not less than % in. (12.7 mm) in height.
The application of the identification shall not compro-
mise the corrosion resistance of the item. Specifically
excluded are intermittent stabilization anchors and
guide tracks. Components include, where applicable

(a) roof carriage

(b) davit

(c) socket

(d) each module of a platform

(b) The manufacturer shall provide Evaluation
Service Reports (ESRs) for each anchor to the building
owner.

(c) Metal used in adhesive anchors shall be austenitic
stainless steel.

3.1.7.4 Installation Documentation. When adhe-
sive anchors are used

(a) a training record signed by the installers and by

(e} pedestal/base

(f] TLG

(gp outrigger

(h trolley

(i) roof tieback anchor

3{1.7 Adhesive Anchors. Adhesive anchors shall be
designed in accordance with International Code Council
ICCIAC 308, Acceptance Criteria for Post-Installed
AdHhesive Anchors in Concrete Elements, including the
refefenced sections of American Concrete Institute,
Building Code Requirements for Structural Concrete
318-P5, Appendix D, except as modified in this section.

3.1.7.1  Adhesive anchors may be used with the
follgwing conditions:

(ap Adhesive anchors shall not be installed in an
exisfing structural tension zone nor in cracked concrete.
(b} Adhesive anchors shall only be used in lifeline
and |tieback and strain relief anchor assemblies (not to
be donfused with tie-down anchors). Stabilizatien
anchors as noted in paras. 2.3.3.2 and 2.3.3.3 are excluded
fron} the requirements of this section.

(c) The ability of the concrete supporting.each'anchor
to r¢peatedly carry the required anchoyload shall be
verified by a registered professional engineer, and shall
inclfide, at minimum, a determination and review of
condrete strength, the supporting tnémber existing load,
stremgth-reducing shape factors\of the supporting mem-
ber, ja determination of the ¢ombined stresses from the
immnjediate anchor load,-the'bending stresses from the
morpent caused by the.anchor load, and any strength-
redycing diaphragm effects caused by the anchor load.

3.1.7.2 General Design Requirements

(a) Anchorages and tieback anchors using adhesive
anchors shall'be designed for an ultimate load of not
less [thafi-8,000 b (3 630 kg) and designed to yield at not
less [thatt 6,000 1b (2 720 kg).

thetrairer sttt be-provided-tothe buitding owner, and
shall state that the installers were trained in a¢fordance
with manufacturer’s published instructiéns fox installa-
tion. A copy of the published instructionsfor ingtallation
shall be attached.

(b) a certification record by an inndependent fnspector
stating that the adhesive anchors-were installed|in accor-
dance with the manufacturer’s published insfructions
for installation shall be\ptovided to the o
inspector’s credentialsylisting training and experience
shall be attached,

3.1.7.5 /Inspections, Tests, Operation, and
Maintenance:* The adhesive anchors shall be fested in
general accordance with ASTM E488-03, Standlard Test
Method for Strength of Anchors in Concgete and
Masenry, and at a proof load of not less thap 55% of
their rated ultimate capacity nor more than 65% of their
rated ultimate capacity.

3.1.7.5.1 Initial Tests for Adhesive Anchors

(a) All adhesive anchors shall be tested for the integ-
rity of the installed anchor in the field prior tp use.

(b) The initial installation tests shall be perfqgrmed by
trained, experienced persons who are independent from
the installer.

(c) The testing procedure and the results of the test
shall be certified by a registered professional gngineer.
The test shall be to ensure anchor integrity gnd shall
not be tests for shock, energy, or other lifeline] loads.

3.1.7.5.2 Maintenance Inspections and Tests
(a) All adhesive anchor assemblies shall be ftested in
the field at intervals not to exceed 5 yr.
(b) The test procedure and results of the test shall be
certified by a registered professional engineer) The test
shall be to ensure anchor integrity and shall nojt be tests
for shock, energy, or other lifeline loads.

(b) Anchorages using adhesive anchors shall use a
minimum of two adhesive anchors per assembly. Failure
of one anchor shall not affect the capacity and integrity
of the remaining anchor(s).

(c) Anchorages using adhesive anchors shall be
designed for use by one person only.

3.1.7.3 Construction Requirements

(a) Adhesive anchors shall be constructed in accor-
dance with ICC-ES AC 308, Acceptance Criteria for Post-
Installed Adhesive Anchors in Concrete Elements.

3.1.8 Load-Rating and Weight Identification

3.1.8.1  Each suspended unit of an equipment
installation shall be provided with a conspicuously
located load-rating plate, stating the weight of the unit
and load rating of the suspended unit.

3.1.8.2 Davits, outriggers, TLGs, trolleys, and
carriages shall have a conspicuously located load-rating
plate, stating the equipment’s load rating, and the
weight of the unit.
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3.1.8.3 Rigging sleeves and suspension anchors
shall have a conspicuously located load-rating plate,
stating the equipment’s load rating.

3.1.8.4 The load-rating plate shall be of non-
corrosive, permanent-type, compatible material and
securely fastened to the unit. All letters and figures on
the plate shall be made by printing, stamping, or etching,

or shall be cast on the surface of the plate. The letters
and figy N banotl than—4—if- (6-35-para)—with

Additionally, there shall be special consideration for
installations in hurricane areas that may have supple-
mentary wind and debris and/or seismic building code
jurisdictional requirements.

3.2.3 Allowable Deflections. The deflections of all
structural components and connections shall be limited
so as not to adversely affect the safe operation of any

portion of the equipment and shall not exceed those
3 4+l fon d o £ 2 I N 2.1

es—sheH-be-rotlessthan e
the load| indicated in %-in. (13-mm) high figures. The
letters qnd figures shall be maintained in a legible
conditiop.

3.1.9| Warning labels shall be attached to all equip-
ment where fall protection is required and shall be sized
and plaged in a conspicuous fashion. Labels shall be
maintairfed in a legible condition.

3.2 Spekific Design Requirements

3.2.1) Design Loads. Design loads shall include
static and dynamic loads, the load of the suspended or
supporfed portion of the equipment, wind forces
defined|in paras. 3.2.4 and 3.2.5, and forces due to
adverse fonditions.

NOTE: Ipesign load information shall be transmitted to the archi-
tect or enfgineer responsible for the design of the building and
equipmen} supporting structures.

3.2.1.1 Dynamic Load. A dynamic load, equal to
at least pne-half the static load, shall be considered as
the impact load to be included in the resultant load ‘ef
the suspended or supported equipment as requitfed by
para. 3.2[1. In the event an installation could besubjected
to a larger dynamic load, the larger value shall be
considered.

3.2.1.2 Wind Loads (Exterior Installations). Wind
forces, egtablished in para. 3.2.4, shiall be used for consid-
eration ¢f stability and stressés)during operation and
storage ¢f the equipment. Wind forces shall be applied
in the lgast favorable ditec¢tion in each calculation in
which wind forces are-donsidered.

3.2.1.3 Additive'Loads. The resultant design load
shall be [the sufniation of the static and the dynamic
loads or fthe static and the wind loads, whichever results
in a larggr valtie or produces the more adverse condition.

SpPCCICaI T T StantCa T o S TCrCIrCotO I para—o 1 .

The calculated deflection of any structure or cothpo-
nent shall not induce stresses greater than permitted by
this Standard.

3.2.4 Wind Loads. Suspended or(supported nits,
carriages, supporting structures, and |operating m¢cha-
nisms shall be designed and constructed to withsfand
the following wind loads applied in the least favofable
direction:

(a) Those parts of the.equipment and installation| that
remain in place, exposed'to the wind when not in service,
shall be designed. forforces produced by storm winds.
Wind velocity shall be taken as not less than 75 mph
(33.6 m/s) at)30 ft (9.1 m) above grade and shall be
adjusted for the height of the equipment and for Jocal
conditions’including seismic and wind loads as dpter-
minedby the local building code jurisdiction. There phall
be *special consideration for installations in hurricane
atreas that may have additional wind and debris building
fequirements.

Velocity pressures shall be corrected for merhber
shape and shielding effects. In lieu of exact analysig, the
equipment and installation may be designed for a yind
pressure of 40 psf (1 915 Pa) for the first 200 ft (6]l m)
of elevation plus 3.5 psf (167.6 Pa) for each additjonal
100 ft (30.5 m) above 200 ft (61 m) applied to the [pro-
jected area.

(b) All parts of the equipment and installajtion
exposed to wind during operation shall be designefl for
wind forces produced by winds of 50 mph (22 m/q) for
all elevations. Velocity pressures shall be correctedl for
member shape and shielding effects. In lieu of ¢xact
analysis, the equipment and installation may be
designed for a wind pressure of 10 psf (480 Pa) apjplied
to the projected area for all elevations.

(c) All values specified are minimum and shall be
adjusted upward, when necessary, to meet llocal

3.2.2 Live Load and Allowable Stresses. The mini-
mum live load for each occupant of a suspended or
supported platform shall be 250 1b (113.4 kg). Platforms
may be designed and rated for a capacity larger than
that required for the minimum number of occupants.

Allowable stresses in all structural components shall
not exceed those permitted in para. 3.1.1 under the worst
possible combination of operating and wind loads.
Stress increase shall be permitted only for out-of-service
equipment exposed to storm winds.
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conditions.

3.2.5 Projected Exposed Area (Exterior
Installations). The exposed area subjected to wind pres-
sure shall be the total area of all portions of the equip-
ment exposed to wind pressure. These areas shall be
projected on a plane perpendicular to the direction of
the wind. No shielding effect of one element by another
shall be considered where the distance between the ele-
ments exceeds four times the smaller projected dimen-
sion of the windward element.
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3.2.6 Acceptable Means of Suspension. The follow-
ing are the acceptable means to be used for the suspen-
sion of equipment:

(a) carriage as specified in para. 3.3

(b) outriggers as specified in para. 3.4

(c) trolley system supported from a permanent over-
head structure as specified in para. 3.3.9

(d) davits as specified in para. 3.5

(e)_equivalent systems that meet the technical and

(b) Any roof hoist or shunt carriage traversing an
inclined surface shall have a primary movement or posi-
tioning system capable of stopping it within less than
2 in. (50.8 mm) of any stopping point and holding the
carriage from unintentional movement. Additionally,
there shall be a wire rope system with an overspeed
rope grab capable of independently supporting and
restraining the full carriage load, or a rail grab on each
steel carriage track, to stop the carriage within

safefy requirements of this Standard
3.2.7 Height Restriction

3.2.7.1  Buildings with vertical platform travel
excgeding 490 ft (150 m) shall employ powered equip-
menjt with the hoists located at the roof level.

3.2.7.2  Powered platforms shall not be ground
rigded where the point of suspension exceeds
300 ft (92 m) above a safe surface.

3|2.8 Movement and Positioning. The manual effort
reqyired to move, assemble, or operate equipment shall
not ¢xceed 70 1b (33 kg) per person, except as otherwise
stat¢d in the Standard.

33

Uhless employing a suspension system listed in para.
3.2.4(b), (c), or (d), a carriage or equivalent shall be pro-
vidgd, regardless of the elevation of the point of suspens
sion| or support, whenever it is necessary to travetse
the suspended or supported portion of the equipment
horigontally to a working or storage location.or when
acceps to or egress from the equipment is at’approxi-
mately the elevation of the point of suspersion.

Carriage

3.3.1 Movement and Positioning:

(a) The horizontal movement. of Ja carriage shall be
contyrolled to ensure safe movement and accurate posi-
tionjng. When carriages are\running on rails or tracks,
proyisions shall be made.to’prevent disengagement of
whegls from their tracks:

(b) Manually propelled carriages shall only be used
on lpvel surfaces and be capable of movement with a
positive force 6f less than 70 Ib (33 kg) per person, with
a maximum\6f140 Ib (66 kg). The carriage shall have a
marnually-released and automatically applied braking
sysflef~that can stop and hold the carriage at the

6 in. (150 mm) of actuation in case of failufe of the
primary and secondary brakes.
(c) Powered carriages shall not exceed’a tjaversing
speed of 50 ft/min (0.25 m/s) on a level surface.[Powered
carriages, or shunt carriages supperting powered car-
riages, shall not exceed a traversing speed of 25 ft/min
(0.125 m/s) on a nonlevel stirface.
(d) Braking systems shdll have a primary braking sys-
tem capable of stopping-and holding, without dqreep, the
combined weight of the unit plus a minimum| of 200%
of its suspended doad at 125% of its normal opprational
speed.
(e) In addifion to the primary stopping o1 braking
method ©f their positioning system, powered farriages
and shuint'carriages used on inclined surfaces shall have
a minimum of two secondary systems capablg of stop-
pifig and holding the incline slope carriages if|a failure
of the primary system occurs.
(1) Traction hoist positioning systems shall incor-
porate a secondary support wire rope, with an
overspeed rope grab, capable of independentlysupport-
ing and restraining the full carriage load in case pf failure
of the traction hoist or the primary wire ropq, and an
overspeed rail grab on each steel carriage track|that will
stop the carriage with 6 in. (150 mm) of actuafion.

(2) Direct drive systems, such as rack angl pinion,
star wheel, or other mechanical inclined surface drive
devices, shall incorporate a primary brake and ¢ second-
ary overspeed braking system.

(3) Hydraulic drive systems shall comply| with all
JIC (Joint Industry Council) Codes and Standgrds. The
system shall be designed to prevent motion infany por-
tion of the carriage in the event of a hydraulic component
or line failure. Components and hoses of the Qydraulic
system shall have a minimum bursting strength of four
times the operating pressure(s) for which the gystem is
designed. Filters are required in the hydraulic [circuitry.

intended stopping point.

3.3.2 Restriction of Movement

(a) Structural stops or curbs shall be provided to pre-
vent the movement of the carriage beyond the desig-
nated limits of travel and to activate end of travel
interlock switches on electric powered carriages. Such
stops, and the building component(s) they are fastened
to, shall be capable of withstanding/absorbing 140% of
the dynamic forces from the moving mass of a propelled
carriage.
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(f) Friction drive systems shall be prohibited for
inclined systems.

3.3.3 Operating Controls for Powered Roof Carriage

(a) Traversing controls shall be of a continuous-
pressure weatherproof type. Multiple controls when
provided shall be arranged to permit operation from
only one control station at a time.

(b) In the case of suspended equipment, the operating
control(s) shall be so connected that traversing of a car-
riage is not possible until
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(1) the suspended portion of the equipment is
located at its uppermost designed position for traversing
and is free of contact with the face of the building or
building guides, except as noted in para. 3.8

(2) all protective devices and interlocks are in the
proper position to allow traversing of the carriage

3.3.4 Stability. The stability factor of each system
shall be calculated or proven by tests, considering the
suspendged H-H-Hs a i
tions foy traversing, operating, and storage attainable
with pogitive mechanical or electrical interlocks.

The system’s stability may be obtained by gravity, by
an attachment to a structural support, or by a combina-
tion theteof.

(a) Fgr horizontal traversing, considering a 10 psf
(480 Pa)|wind load applied to the traversing unit, the
stability[factor shall not be less than 2, including the
effects of impact.

(b) Fof the operational mode, considering the wind
load defined in para. 3.2.4(b), the stability factor shall
be 4.

NOTES:

(1) Atno|time shall the rated load be able to be placed in its most
outbofird position without a system stability factor of 4 against
overtyrning.

(2) When|imbedded tie-down anchors are used to obtain the
required system’s stability, the anchors shall meet the require-
ments|of para. 2.3.5.

(c) When the equipment is in a nonuse or stored posi-~
tion, it shall be capable of withstanding the highest wind
velocitiep expected for the specific area, as noted-in para.
3.2.4(a).

3.3.5| Required Features

(a) A1 automatically applied brakingyor locking sys-
tem shalll be provided to prevent udinténtional travers-
ing of ppwer traversed carriages:

(b) A manual or automatic braking or locking system
shall be provided to preventwhintentional traversing of
manually propelled carriages.

(c) A Jmeans to logk\out the power supply shall be
provided on the carriage to prevent its unauthorized use.

(d) Enclosures\dr guards shall be provided to prevent
accidentpl conitact by personnel with moving parts or
pinch pqints.

3.3.8 Workstation Identification. Each carriage
workstation position shall be identified by location
markings or position indicators as required by the equip-
ment design.

3.3.9 Trolley System. A track-mounted trolley sys-
tem, supported from an overhead structure, may be used
as a means of suspension, under the definition of a
carriage, provided that the installation complies with

CTeqUITements of thi i ving
specific requirements:

(a) Each installation shall be provided with)a mleans
for safe egress of personnel in the event of a logs of
power to the equipment.

(b) A maintenance area shall be, provided to pdrmit
safe access to the trolley(s).

(c) Means shall be provided o, prevent the equipinent
from unintentionally traversing in a horizontal direction.

(d) Manually propelled-trolleys shall require a npaxi-
mum of 40 1b (18.14 kg) of pull to move the trolley along
its track.

3.4 Outriggers (Beam Type)

The installation shall be designed by, or undeg the
direction of, a registered professional engineer and phall
comiply with the following safety requirements:

(a) Platforms shall be required to be disengaged from
the outriggers after each day’s use, or the platforms phall

be secured and stored at grade with the power supply
disconnected. All suspension wire ropes shall be
attached to their outriggers with forged double-logking
snap hooks or equivalent devices.

(b) All outriggers shall be secured to a certified
anchorage on the building during the entire periqd of
use. The anchorages shall provide a stability factor] of 4
against overturning or upsetting. Each outrigger, when
installed on buildings erected prior to the effective[date
of this Standard, may be stabilized by rigid coupter-
weights secured to its inboard ends. It shall also be tied
back to a certified anchorage on the building with a
minimum of %4 in. (8.0 mm) wire rope. The couhter-
weights shall provide a stability factor of 4 against ¢ver-
turning or upsetting of the outrigger. Fach
counterweight shall be permanently identified as {o its
weight.

3.3.6 Access and Egress. Safe access to and egress
from the carriage shall be provided from a safe-boarding
area. If the carriage traverses an elevated exposed area,
any operating areas on the carriage shall be protected
by a guardrail system in compliance with para. 2.3.4.
Any access gate provided shall be self-closing and self-
latching or provided with an interlock.

3.3.7 Maintenance and Storage. A maintenance and
storage area in compliance with para. 2.3.4 shall be
provided.
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(c) Access and egress shall be from a safe surface
such as grade or a roof surface below the elevation of
suspension. The installation shall be designed to prevent
access to or egress from the platform at the elevation of
suspension.

(d) Each outrigger shall be designed for lateral stabil-
ity to prevent rollover.

(e) Each outrigger shall be designed to support an
ultimate load of four times the rated capacity of the
hoist to be used with the outrigger.

(14)
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(f) Each outrigger shall be so located that the suspen-
sion wire ropes for two-point suspended platforms are
hung parallel to each other.

(¢) An outrigger or its components that weigh in
excess of 80 Ib (36 kg) shall be supplied with wheels or
a cart if relocation is required. Outriggers shall not be
hoisted or lowered from one level to another.

NOTE: Outrigger design and installation shall consider forces
generated by platform displacement from the building face, to

(5) Davits that are not permanently installed at one
specific socket or base location shall have a maximum,
fully assembled weight of 300 Ib (135 kg).

(6) Davits or davit components that are raised or
lowered for use and that weigh in excess of 140 Ib (64 kg)
shall have mechanical means to raise or lower them.
Davits that have their pivot more than 15 in. (381 mm)
above the safe surface shall have mechanical means to
raise or lower them. The mechanism shall have a mini-

clear|overhangs, canopies, and ledges, simultaneously with the
hoistf capacity load.

3.5

Tlhe installation shall be designed by, or under the
direftion of, a registered professional engineer and shall
comply with the following requirements:

(a) Davits
(1) shall not be hoisted or lowered from one build-
evel to another
(2) shall be inserted into their sockets, secured, and
riggpd with the suspension ropes before being raised to
its viertical position
(3) shall have sockets positioned to prevent the
davit from being raised not less than 7 deg with respect
to the facade being serviced
(4) or their components that require a total lifting
force in excess of 80 Ib (36 kg) shall be provided with
whegls or a cart to assist in their traveling, if requiring
relogation to another work location
(b) Where the platform suspended from a davit is
raispd above the building face being serviced and
marfeuvered inboard, the davits shall
(1) allow direct access to their rigging points and
assembly from a safe surface
(2) allow the suspended platform to traverse over
the parapet or railing without damaging or contacting
the building or attachments
Rotatable davits shall bé equipped with bearings and
shal] be provided with d means to rotate the laden davit
armfor boom inboardy-otitboard by workers on the plat-
fornp, requiring no<more than 40 lb (20 kg) of force
per Havit.
(c) DesigniCansideration
(1) Allistructural components of a socket or base
expgsedto weather or other conditions that may result
in cbrrosion shall be fabricated of corrosion resistant

Davits and Rotatable Outriggers

ing

mum safety factor of 4 for its hoist, ratchet, screw-jack,
or hydraulic cylinder. Davit erection hdists|shall be
equipped with brakes suitable for stopping and holding
twice the load and have a mechanieal Tocking device.
Wire rope used as a means to raise or lower the davit
shall have a minimum safety factor of 5 as heasured
against the catalog breakingistrength of the wijire rope.

(7) Davits shall be designed and installefl with a
minimum stability facter'of 4 times the rated|capacity
of the davit.

NOTE: Davit desigh and installation shall consider fofces gener-
ated by platform displacement from the building fage to clear
overhangs, cangpies, ledges, etc., simultaneously with the hoist
capacity load:

(8)\The minimum rated capacity shall ndt be less
than“1,000 Ib (455 kg).
(9) Each davit installation shall have a mhinimum
safety and stability factor of 4 over its range of|rotation.
(10) Davits whose boom length (reach)|exceeds

12 ft 6 in. (3.81 m) (including long boom davits mounted
on a roof carriage) shall have (where applichble) the
following features:
(-a) Rotatable davits shall have mechanical/
electrical means to rotate the boom.
(-b) Davits that are required to tip up apd down

shall have hydraulic or electrical means to be rdised and
lowered.
(-c) Davits that require their point of [platform
suspension to travel along the length of the bopm (arm)
shall incorporate a powered mechanism to rhove the
suspension trolley to its desired position.

3.6 Hoisting Machines

A hoisting machine shall be provided for all installa-
tions where a suspended or supported portign of the

equipment is required to be raised and lowergd.
Each ]ﬁnich'ng machine shall rnrinivn the nr lication

materials or finished with a corrosion resistant finish
with the properties of galvanizing.

(2) Precautions shall be taken to protect against
galvanic reactions.

(3) All hardware shall be made from austenitic
stainless or steel that has been galvanized after fabrica-
tion or other corrosion resistant plating.

(4) Davits that are not permanently installed at one
specific socket or base location shall have a maximum
reach of 8 ft 6 in. (2 600 mm).
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of a motivating force to raise and lower its suspended
or supported load and shall be designed and constructed
to arrest any overspeed descent of the load.

To be acceptable, hoisting machines shall meet the
specific design requirements described in paras. 3.6.1
through 3.6.8.

Hoisting machines used to tip a davit up or down
are excluded from these above requirements. Hoisting
machines used to elevate a davit on a column shall
comply with all provisions of paras. 3.6.1 through 3.6.8.

(14)
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3.6.1 Prime Mover. Each hoisting machine shall be
provided with a source of power sufficient to raise and
lower 125% of the hoist’s rated load.

No hoisting machine shall be capable of exerting
power sufficient to exceed three quarters of the system
moment resisting overturning or one-third of the catalog
strength of the support ropes.

(a) Electric Motors. Electric motors, used as the prime
mover for a hoist, shall be protected with a current

excessive stress concentration in the shafts. Fitted keys,
splines, bolts, or machine screws shall be used in all
connections subject to torque. All threaded fasteners
shall have an antiloosening device. Threaded areas of
bolts and screws shall not be subjected to shear loads.
Set screws shall not be used to transmit torque.

3.6.7 Drums and Sheaves. Hoisting drums and

sheaves shall be designed for use with wire ropes of not
5

less-than (794 mm) diameter
10 \ 7

overload device or a circuit protected by a current over-
load deyice located on the hoist or on the carriage.
Motors phall be of weatherproof design for exterior
installatfons. Each motor shall be provided with the
manufafturer’s nameplate listing all pertinent
characteistics.

(b) Aif, Liquid Propane, Diesel, and Hydraulic Motors, or
Manual Force. These power sources may be used as the
motivating power for installations provided that the
application complies with all requirements of this
Standard.

(c) Gapoline Motors. Gasoline motors shall not be used
as the prime mover for any hoist or placed on any
platform.

3.6.2| Speed Reducers. Speed reducers shall be of
a positiye type. Friction-type speed reducers shall not
be used with any hoist.

(a) Speed reducers shall be directly connected to the
drum orfelevating mechanism of the hoisting machine.
They shall not be connected by means of chains, belts,
clutches| shear pins, or friction-type devices.

(b) Speed reducers of the gear-reduction type“$hall
conform|to the standards established by the Awnetican
Gear Manufacturers Association. Each shall have a
service factor of not less than 1.2.

3.6.3| Gearing. The rating, strength, and surface
durabilify characteristics of gearing-shall be in confor-
mance With good engineering practice and shall comply
with agplicable standards\ef the American Gear
Manufadturers Association,

3.6.4 LubricationProvisions. FEach component of
each hoisting machinte’shall be provided with an ade-
quate means of<{lubrication to ensure that all moving
parts ar¢ lubricated.

Self-sdaled; self-lubricating, or dry bearings of a suit-
able des g may bhe 11sed

(a) Winding Drums. Each winding drum shall be
vided with a positive means of attaching the wire frope
to the drum. The drum portion of the attachment phall
be capable of developing at least 4 times the rated cqpac-
ity of the hoist. The wire rope portionef the attachient
shall develop at least 80% of the\wire rope catplog
strength.

(1) Each drum shall betpfovided with a means to
level wind the suspension.wire rope.

(2) Each drum shallhave a minimum of three ¢om-
plete turns of rope on-the drum at all times when infuse.

(3) On drumis where the suspension wire rope is
not maintained under tension at all times, a means ghall
be provided'to prevent the rope from moving off the
drum ends\or causing a loose wrap on the druth. A
loose wrap detector shall be provided which, if actugted,
wilkshiut off power to the hoist and actuate the heist’s
primary brake. All hoists shall be provided with a mleans
to maintain tension in the wire rope during rerigging.

(4) Hoist drums shall have a pitch diameter at Jeast
10 times the diameter of the suspension wire ropd.

(b) Traction Hoists. Each traction drum or sheave hoist
shall be constructed to depend on a continuous force
from the suspension wire rope to ensure reliable fri¢tion
contact between the rope and the drum or sheave uhder
all conditions.

Tail line counterweights are not acceptable as a means
of obtaining traction. Further, each traction hoist phall
be designed and constructed so that the suspensionwire
rope cannot be unintentionally disengaged fronj the
hoist.

(c) Traction Drum Hoists

(1) Each traction drum shall be provided with
grooves, or equivalent means, to ensure that a wegring
surface on the drum will not have a detrimental dffect
on the suspension wire rope.

(2) Each drum shall have a pitch diameter na

Pro-

less

All oil-lubricated gear boxes shall be provided with
means for determining that the proper quantity of lubri-
cant is contained in the gearbox.

3.6.5 Guards. All moving parts shall be so enclosed
or guarded as to adequately reduce the likelihood of
injury to persons who may accidentally contact the parts.

3.6.6 Shafts, Fillets, Keys, and Splines. Fillets shall
be provided as points of change in the diameter of
hoisting machinery shafts and sheave shafts to prevent
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than 18 times the diameter of the wire rope used.

(3) Transfer drums, used to transfer the wire rope
from one drum groove to an adjacent drum groove, shall
have a pitch diameter not less than 10 times the diameter
of the suspension wire rope used.

(d) Traction Sheave Hoists. Each traction sheave (single
groove) shall have a pitch diameter not less than 22 times
the diameter of the wire rope used.

(e) Sheaves. Sheaves that change the direction of the
suspension rope shall have a pitch diameter not less
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than 10 times the diameter of the rope. Sheaves used
with combination cables shall have a pitch diameter at
least 22 times the rope diameter.

(f) Fairlead Rollers. Fairlead rollers that change the
direction of the wire rope less than 10 deg shall be at
least 3 times the nominal rope diameter.

3.6.8 Brakes. All hoisting machines shall be pro-

vided with at least two independent brakes, which shall
comply-with-the-following:

accounted for in the design and installation of the
equipment.
(e) Braking Actuation Results. Actuation of the second-

ary brake shall not

(1) damage the suspension wire rope

(2) impose an overturning moment in excess of 75%
of the system’s stability

(3) impose stresses in structural members in excess
of 75% of their vield strength

(a) Primary Brake

(1) All hoists shall be provided with a primary
brale that automatically engages whenever power to its
prinpe mover is interrupted.
(2) The primary brake shall be rated to stop and
hold not less than 125% of the rated load of the hoist
but fn no case less than the maximum lifting capacity
of the hoist.
(3) Each primary brake shall be directly connected
to tHe drive train of the hoist and shall not be connected
to the drive train by belts, shear pins, clutches, roller
chaihs, or friction devices.

(b) Secondary Brake

(1) Each hoist shall be provided with an automatic
secondary brake that will stop and hold at least 125%
of the rated load under an accelerating or overspeed
condlition. When the secondary brake is actuated, it shall
stopland hold the platform within a vertical distance of
24 in. (610 mm).
(2) The secondary brake shall act directly on-the
susgension wire rope on a traction hoist. On a winding
druin type hoist, the secondary brake shall ‘aet either
on the suspension wire rope or on the drum’or drum
extepsion. Failure of the hoist drive trainsshall not pre-
venf operation of the secondary brake.*The actuating
mechanism of a secondary brake may be separate from
the brake.
(3) The secondary brake shall not be used to stop
the hoist except under oyetspeed or abnormal condi-
tion)s. It shall not bebypassed or prevented from
opefating by any othérdevice (during overspeed condi-
tiong). In normal-eperation, the secondary brake shall
not pngage before-the hoist is stopped by the primary
brake.
(4) Bvery secondary brake shall be periodically
test¢d_according to the manufacturer’s recommenda-
tiong_and in accordance with para 514

(f) Secondary Brake Test. Prior to use on an insfallation,
a secondary brake shall be dynamically tested.|(The test
on a prototype unit will be deemed as Complignce with
this requirement.)

3.7 Suspended Equipment

3.7.1 General Requirements. The design shall com-
ply with the provisions sétforth in para. 3.1.1

3.7.2 Suspended Unit Stabilization Requirements.
When the suspension points on a suspended|unit are
not at the unit ‘lends, the unit shall be designed to be
continuouslystable with a factor of 1% to 1 against
upsetting under all conditions of use.

3.7.3" Building Contact Members

3.7.3.1 General. Guide rollers, guide ghoes, or
building face rollers shall be incorporated onfthe sus-
pended unit of all installations. Guide rollers apd guide
shoes shall be designed to compensate for nornpal varia-
tions in building dimensions and to permit hprizontal
leveling of the suspended unit.
All rollers and shoes for vertical travel in gujdes shall
be of the positive engaging type so as to mininjize hori-
zontal displacement of the suspended unit lgngitudi-
nally or away from the building face being sefviced.
All suspended units shall be provided with fajce rollers
to prevent the unit from abrading the face of the|building
when there is a possibility of the unit contacting the face.

3.7.3.2 Entrance of Guide Rollers or Shoes Into or
Onto Building Guides. When guide extensiong or other
mechanical means are used to align the susperjded unit
with the building guides prior to descent or agcent, the
equipment shall be operated at its lowest d¢scent or
ascent speed for making the engagement with the build-
ing guides.

(5) The design and installation of every secondary
brake shall be such that the triggering mechanism is
enclosed.

(c) Overload Protection. Overload protection shall be
provided in the hoisting or suspension system to protect
against the equipment operating in the up direction with
a load in excess of the capacity of the hoist braking
systems.

(d) Braking Loads. Dynamic loads induced by activa-
tion of primary or secondary braking systems shall be
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3.7.% Manned Suspended Equipment (Working
Platform)

3.7.4.1 Enclosures. All suspended working plat-
forms shall be provided with a guardrail system on all
sides, capable of sustaining a 200 Ib (90.7 kg) point load
applied horizontally at any point along the top guardrail.
The system shall consist of a 42-in. (1.067-m) high enclo-
sure on the ends and outboard side. The inboard side
shall not be less than 36 in. (914 mm) high. The enclo-
sures shall consist of a top guardrail, a midrail, and a

(14)
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4-in. (102-mm) high toeboard. The areas between the
guardrail and toeboard on the ends and outboard side,
and the area between the midrail and toeboard on the
inboard sides, shall be closed with a material capable
of withstanding a load of 100 1b (45.36 kg) applied hori-
zontally over any area 12 in.2 (305 mm?). The material
shall contain no opening large enough to allow the pas-
sage of a ball 2 in. (51 mm) in diameter. All connections
used in fabricating the guardrail system shall be of the

3.7.4.6 Communications Requirements. A two-
way radio or a two-way telephone system shall be pro-
vided for every manned platform. Communications
shall be between the manned platform and a station
that is manned at all times while the working platform
is in use.

3.7.4.7 Provisions for Tools and Items. Tools, water
tanks, and other items shall be secured to prevent their

movement-oraccumulation-on-theflooroftheplatform.

positive [type. Set screws and friction connections are
unacceptable.

3.7.5.2 Platform Construction. The working plat-
form shqll be constructed of a structural grade material.

It shall not be less than 24 in. (610 mm) wide and
shall be provided with a minimum of a 12-in. (305-mm)
wide pagsage at or past any obstruction on the platform.

The flporing shall be of a slip-resistant type and shall
contain ho opening that would allow the passage of
a 1-in. (5-mm) diameter ball. If larger openings are
provided, they shall be protected by placing a screen
under thie opening. The screen shall have holes that will
reject a ]-in. (25-mm) diameter ball.

The wprking platform shall be provided with a means
of suspehsion that will restrict the platform’s inboard to
outboard roll about its longitudinal axis to a maximum
of 15 ddg from a horizontal plane when moving the
live load from the inboard to the outboard side of the
platform.

3.7{4.3 Cable Storage. Any power, control, or
commurfication cable suspended from above the, plat-
form shdll be provided with a means of storage. fo pre-
vent acfumulation of the cable on the fl¢or*of the
platforny.

3.7.4.4 Cable Stabilization. A means shall be pro-
vided fofr the stabilization of all suspended cables and
lines, other than the suspension Wire ropes, at intervals
not to exceed 200 ft (61 m) fornontensioned cables and
600 ft (1183 m) for cable under tension from an exter-
nal load

3.7.4.5 Controls\for Vertical Movement

3.7.4.8 Fire Protection. A manually opérpted
approved Type B-C portable fire extinguisher)shall be
securely attached on all manned platforms. Each ektin-
guisher shall be properly maintained and provided with
a durable maintenance inspection tag.

3.7.4.9 Access and Egress. Suitable runways|lad-
ders, stairs, or platforms shallkbeprovided for safe agcess
to and egress from all manned scaffold platforms ejcept
for those that land dire¢tly on a safe horizontal surface.
Any such means of atcess or egress, at an elevatign of
30 in. (762 mm) of more above a safe horizontal surfface,
shall be provided with a guardrail system or handtails.

3.7.4.10 Fall Protection. All persons shall be

vided withrand shall use a personal fall protection
tem. The following components of the system
comply with the appropriate sections
*ANSI 7359.1-2007 or ANSI/ASSE A10.32-2004:

* lifeline

* harnesses

* lanyards

* rope grabs

* carabiners

Fall protection systems shall be engaged whenever
a worker is exposed to the risk of a fall greater fthan
4 ft (1.2 m).

NOTE: When a referenced Standard is designated with an jster-
isk (*), the entire Standard is not accepted. Only the section that
address the item(s) referenced in the A120 Standard are fo be
considered.

pro-
sys-
hall

of

rach
any

An independent vertical lifeline is required for
worker on suspended equipment where a failure of

(a) All operatihg controls for the vertical travel of a  support wire or its fastenings allows the susperjded
platforny shalk.be Tocated on the platform and shall be  equipment to upset. Suspended equipment that Hoes
of the constant-pressure type. Foot pedals or treadles,  not upset as a result of failure of a support wire fope
if used, dhall have a protective guard in place to prevent orits fastenings may incorporate a trolleyline complying

inadvertent activation.

(b) Every manned platform shall be provided with
an emergency means of interrupting the power supply
at the operating stations on the platform.

(c) The maximum rated speed shall be compatible
with the equipment provided and with the building
guides, but in no case shall exceed 50 ft/min (0.254 m/s)
with single speed hoists, or 75 ft/min (0.381 m/s) with
multispeed hoists. In the latter case, the starting speed
shall not exceed 50 ft/min (0.254 m/s).
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with the following requirements:

(a) Trolleylines shall be designed to provide fall pro-
tection for workers.

(b) The trolleyline shall be not less than %6 in. (8 mm)
in diameter galvanized or stainless steel wire rope.

(c) The trolleyline, the platform members it is
attached to, and its fastenings shall be designed to main-
tain a minimum safety factor of 2.

Separate hanging lifelines shall not be used when a
powered platform has an overhead structure that would

(14)
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restrict emergency egress of the occupants. In such cases,
the suspended equipment shall be designed such that
the failure of any support wire rope shall not allow the
suspended equipment to upset or fall. The occupants in
such cases shall be secured to the suspended equipment
by fall protection system equipment.

3.7.4.11 Single Point Suspended Working
Platform. Single point suspended working platforms

3.7.5.3 Cable Stabilization. A means shall be pro-
vided for the stabilization of all suspended cable, other
than suspension wire ropes, at intervals not to exceed
200 ft (61 m) for nontensioned cable and 600 ft (183 m)
for cable under tension.

3.7.5.4 Controls for Vertical Movement
(a) Operating Controls. All operating controls for the

vertical travel of the suspended unit shall be located on
the-structural-or nqvm’qga accam]‘\]}r from-which the unit

and [poweret-boatswain's chairs sttt compty with the
follqwing requirements:

(a) Each single point suspended system shall be
equipped with a secondary wire rope separate from the
suspension rope, which will not permit the working
platform or chair to fall should there be a failure of the
prinjary means of support.

(b) The operator(s) shall be secured to the work plat-
form by a safety belt/harness and lanyard.

(c) The platform shall be stable. The design shall limit
the maximum tilt by the movement of the operator to
15 deg.

(d) The platform shall be continuously engaged to a
builfling guide(s), or intermittently secured as noted in
parg. 2.3.3.1(b)(1), during its total vertical travel on the
face|of the building.

3.7.4.12 Ground-Rigged Suspended Scaffold
Platforms. Ground-rigged suspended scaffold plat-
fornps shall comply with all the requirements of para:
3.2.4 and the height limitations of paras. 3.4, 3.5, and
3.7.3.
Ground-rigged suspended platforms shall bessecured
at the end of each day’s use by one of the-following
methods:

(a) shall be disengaged from suspension points after
eacl| day’s use

(b} shall be secured and stored’at grade and discon-
nected from the power supply from within the building
beinfg serviced to preventuse by unauthorized persons

3.7.4.13 Powered:Boatswain’s Chairs. Powered
boatswain’s chairs\shall not be used on buildings for
winglow cleaning at elevations higher than 75 ft (22.86 m)
aboye gradefotr,another safe surface unless they are con-
tinupusly*stabilized.

.75 Unmanned Suspended Equipment (Automatic

is suspended.

(b) Emergency Controls. Each unmanmed “syspended
unit shall be provided with an accessible oyerriding
emergency control at each operating station on fhe struc-
tural or carriage assembly from-which the uniit is sus-
pended. The activation of said ‘control shall prgvent any
further powered ascent or des¢ent of the suspenfed unit.
The emergency control shall'be red and shall b labeled
“EMERGENCY STOP.”.

(c) Obstruction Control. When a building on which the
subject equipment.is installed presents a hazafd in the
form of outsefs, offsets, or projections in the normal path
of verticaltravel of the suspended unit, the ynit shall
be proyided with an obstruction detection sygqtem.

3.7.5.5 Maximum Rated Speed. The mlaximum
rated speed of vertical travel of any unmanhed sus-
pended unit shall be compatible with the equipment
provided and the positive building guidq system
installed on the building, but in no case fagter than
120 ft/min (0.6096 m/s).

3.7.5.6 Communication Requirements. Two-way
voice communication equipment shall be prqvided at
the operating area from which the unmannefl unit is
suspended. The communication equipment shall pro-
vide communication between the operating afea and a
station within the building, which shall be mpnned at
all times when the equipment is in use.

3.7.5.7 Fire Protection. A manually dperated
approved Type B-C portable fire extinguisher| shall be
provided on the carriage assembly from which the
unmanned unit is suspended. Every extinguisher shall

be properly maintained and provided with & durable
maintenance inspection tag.
3.7.5.8 Access and Egress
(a) Suitable access to and egress from all uymanned

Equipment — Unmanned Platform)

3.7.5.1 Enclosures. All suspended unmanned
units shall be provided with a screened or solid enclo-
sure to prevent any loose object on the unit from falling
during use of the equipment.

3.7.5.2 Construction. The structural portion of the
suspended unit shall be constructed of structural grade
materials compatible with the conditions and service to
be rendered by the equipment.
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suspended equipment shall be provided for the opera-
tion, maintenance, and repair of the equipment. This
shall include runways, ladders, or platforms that may
be a part of the building.

(b) Every building that is provided with unmanned
suspended equipment shall have provisions for the
installation of manned equipment to be used for mainte-
nance not performed by the unmanned equipment.

3.7.5.9 Upper Travel Limit Switches. Upper travel
limit switches and/or detectors shall be provided to
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prevent the travel of a suspended unit beyond the nor-
mal upper limit of travel.

3.8 Remote Traversing Units

When necessary because of building design, equip-
ment may be used that is designed to permit remotely
controlled traversing of the roof carriage from the plat-
form, with the platform at elevations on the building
other than its uppermost position. Each installation of

shall be not less than ¥% in. (6.35 mm), with the load
indicated in '4-in. (13-mm) high figures.

The letters and figures shall be maintained in a legible
condition.

3.9.3 Building Contact Members

3.9.3.1 General. Friction wheels, cog wheels, or
other means shall be incorporated to provide climbing
traction between the supported equipment and the

this typdq shall incorporate at least the following safety

hen the platform is suspended more than
m), it must move horizontally by a powerized
drive, which must have enough traction to
ind forces parallel to the building wall.

control system for the horizontal travel shall
te devices that automatically ensure that the
f the platform is maintained in proper relation-
the roof carriage.

its to horizontal travel shall be provided by
electrical or mechanical limit stops so that movement at
any woiking position be no farther than required to
accompljsh the specified maintenance cycle.

(e) THe horizontal control circuit shall contain the
same degree of protection and redundancy as is required
of a vertfical control circuit.

(f) The normal traversing control station at the roof
carriage|must automatically be inoperative when the
platform is not in its uppermost position.

(g) All requirements for continuous tie-in or stabiliza-
tion of the platform must be met as the roof'car and
platform are traversed.

(h) Prpvision must be made to engure proper auto-
matic hgndling of the power cable.

(i) If horizontal guide membeTs, are used, provision
must bg made to prevent vertical loads from being
imposed on them.

3.9 Supported Equipment

3.9.1| General.Requirements. All supported equip-
ment shall be adéqliate to support its rated load under
any condlitioh-or position of loading, and shall comply
with théf provisions set forth in para. 3.1.

building guides. Additional guide wheels or shoes ghall
be incorporated as may be required to ensure“thaf the
drive wheels are continuously held in positive engage-
ment with the building guides.

3.9.3.2 Entrance of Guide Shoes-or Wheels
Building Guides. At the point where the mach
guides enter the building guides, they shall be properly
aligned by means of launch ‘giide mullions index¢d to
the building guides and rétained in alignment witlp the
building guides.

Into
ne’s

3.9.3.3 Manned Equipment

(a) All the provisions of para. 3.7.5 shall apply to
manned platforms on supported equipment.
(b) Manmed supported equipment shall not be depen-
dent upen-friction to maintain its vertical position frela-
tive tdsthe face of the building.

3.9.3.4 Unmanned Equipment. All the provigions
of para. 3.7.5 shall apply to unmanned equipment

3.10 Suspension Wire Ropes and Rope Connectigns

The specifications for the suspension wire ropes|and
connections recommended by the hoisting machine
manufacturer shall be used for each specific installaftion.

3.10.1 Wire Rope Classifications. Preformed or
preformed, consisting of the following typical, bu
necessarily all inclusive, wire rope classifications: 6
7% 19,6 x 37, 0r 8 x 19.

hon-
not
K 19,

NOTE: The first number of the identity refers to the numlper of
strands contained in the rope. The second number of the id¢ntity
refers to the general category of the number of wires contairfed in
each strand.

A 19-wire strand may have 15 through 26 wireq per
strand, but not more than 12 outer wires in each stjand.
A 37-wire strand may have 27 through 49 wireq per

3.9.2 Unit Load Rating Identification. Each sup-
ported unit of an equipment installation shall be pro-
vided with a load-rating plate, conspicuously located,
stating the unit weight and live load rating of the sup-
ported equipment.

The load-rating plate shall be made of a noncorrosive,
permanent-type, compatible material and securely fas-
tened to the unit. All letters and figures on the plate
shall be made by printing, stamping, or etching, or shall
be cast on the surface of the plate. The letters and figures

18

Strard; but ot moTe tham 18-outer wites freactrstrand.

The strength member of a combination cable may be
one of the following configurations:

(a) two or more layers of contrahelical galvanized
armor wires

(b) wire rope strands as described above

(c) 12 X 19 combination cable

3.10.1.1 Grade of Wire Rope
(a) Carbon Steel. The minimum grade of wire rope
permitted shall be improved plow steel.
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Ropes shall be fabricated of either drawn galvanized
or bright wire. Drawn galvanized wire rope shall be
fabricated of individual wires on which the zinc coating
has been applied to an intermediate size. The wire will
then be drawn to finished size and to the same tolerances
and with the same mechanical properties as uncoated
wire of equal grade.

(b) Stainless Steel. Stainless steel of types 302/304,
316, or equivalent may be used as a means of suspension,

location, a corrosion-resistant data tag shall be securely
attached to one of the wire rope fastenings or to a sub-
stantial component of the suspended unit, readily visible
to interested persons. This data tag shall bear the follow-
ing wire rope data:

(a) length, ft (m)

(b) diameter including units, in. (mm)

(c) construction classification

but ¢nly when specified by the equipment manufacturer. (@) whether nonpretormed or preformed
The [fatigue life of stainless steel may be less than carbon (e) grade of material used
stee]. Therefore, a more frequent routine inspection is (f) manufacturer’s catalog strength

reqyired to determine the condition of any stainless steel
ropq used.

3.10.1.2 Rope Cores. Rope cores shall be fiber,
indgpendent wire rope, wire strand, or coated electrical
condluctors. Wire strand core shall be permitted in wire
ropds % in. (10 mm) in diameter and smaller, but shall
not pe used in eight strand ropes.

Cpated electrical conductors may be used as cores
whdn specified by the equipment manufacturer and
fourld acceptable by the wire rope manufacturer.

3.10.1.3 Rope Lubrication. The wire rope and the
core shall be lubricated at the time of manufacture.
lubrication on traction hoisting ropes shall be suit-
for such service.

fibet
The
able

3.10.1.4 Design Factor. The minimum design fac-
f safety F shall be 10, and shall be calculated. by
ollowing equation:

tor
the

F = SN/W

whejre
N
S

number of suspension ropesiunder load
manufacturer’s catalog stréngth of one suspen-
sion rope

maximum static loadjat any point of travel

W

3.10.1.5 Minimum Diameter of Suspension Wire
Ropes. Suspension ropes shall be sized to conform with
the fequired factor‘of-safety, but in no case shall the size
be l¢ss than %4 8 mm) in diameter.

.10.2 Linmiitations

3.10.2:1 Reverse Bends. Only one reverse bend
within/a length of seven times the wire rope lay is

(g) name of the manufacturer of the rope
(h) month and year the ropes were installeg

(i) name of the person or firm who installed the ropes

3.10.3.2 Type of Tag: A corrosion-resisfant data
tag shall be used. The/minimum height of thie letters,
stamped or etchéd, shall be Y6 in. (1.6 mm).

3.10.3.3y Rope Renewal Tag. A new tag|shall be
installed\at each rope renewal. When ropes arf resock-
eted, the original tag shall be retained and a supplemen-
tal tag showing the date of resocketing and the name
of‘the person or firm who resocketed the ropeg shall be
provided.

3.10.4 Securing of Suspension Wire Ropes

3.10.4.1 Winding Drum Hoists

(a) Drum Ends. The drum ends of suspengion wire
ropes in winding drum machines shall be sgcured to
the drum by specially designed clamps or ome of the
methods described in para. 3.6.7.

(b) Nondrum Ends. The nondrum ends of suppension
wire ropes shall be fastened in such a mannef that all
portions of the rope shall be readily visible, except that
portion inside a rope socket when used. Such f3stenings
shall be of the nonswiveling or nonrotating type.

3.10.4.2 Traction Drum or Sheave Hoists

(a) Suspension Point. The wire ropes, at the| point of
suspension, shall be fastened in such a manner that all

permitted.

3.10.2.2 Angular Displacement (Fleet Angle). The
angular displacement (fleet angle) between any suspen-
sion wire rope and a hoist’s drum shall not deviate more
than 2 deg from perpendicular to the axis of the drum
at the point of contact of the rope with the drum.

3.10.3 Rope Tag Data

3.10.3.1 Initial Rope Tag. When suspension wire
rope is used at a specific location and will remain in that

19

por thorsof the TOpP*T shattbe Lcadi}_y vibi‘u}c, X! ept that
portion inside a rope socket when used. Such fastenings
shall be of the nonswiveling or nonrotating type.

(b) Tail Line

(1) Provisions shall be made to accumulate the tail
line to prevent it from hanging below the platform.

(2) The free end of the tail line shall be provided
with a fitting to ensure that the tail line cannot pass
through the hoisting machine after the hoist has been
reeved.
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3.10.5 Types of Suspension Wire Rope Fastenings.
Fastenings shall be of the type and size specified by
the hoisting machine manufacturer, shall be capable of
developing not less than 80% of the rope manufacturer’s
rated catalog strength, and shall be one of the following
types:

(a) individual tapered babbitted sockets

(b) zinced fastenings for wire rope % in. (13 mm)
diameter and larger

parts of the equipment shall be considered grounded
if secured to and in metal contact with the grounded
equipment frame. Suspended equipment, if not directly
connected to the supply, shall either be grounded by a
grounding conductor in the cable used to carry control
or power and communications between the suspended
equipment and the carriage or may be grounded by the
steel support ropes, provided that the steel ropes are
properly bonded to both the suspended equipment and

(c) swiaged fittings the grounded carriage to ensure a good groungling
(d) other types of fastenings substantiated by tensile ~ connection.

and fatigue tests conducted by a qualified laboratory Any track system used in conjunction with traversing
(e) foriged “]” type rope clips, installed by a qualified ~ ©f equipment shall be electrically grounded:

person 3.11.2 Electrical Wiring and Components

NOTES: 3.11.2.1 General Requirements.. " Electrical wiring

(1) Types|(a), (b), (c), and (d) shall be attached to the rope by the  and components shall conform t6 the requiremengs of

wire fjope manufacturer, hoisting machine manufacturer, or
anoth¢r authorized representative.

(2) U-typg wire rope clips shall not be used for fastening at the
point pf suspension.

3.1046 Minimum Number of Wraps or Length of
Suspensfon Wire Ropes

(a) Winding Drum Type Hoists. Each drum shall con-
tain at lpast three wraps of the suspension wire rope
when the¢ suspended unit has reached the lowest possi-

ble poinf of its vertical travel.
(b) Trgction Drum and Sheave Type Hoists. Each such
hoist shall be provided with a wire rope of sufficient

length tp reach the lowest point of vertical travel of
the susgended unit with an excess length of at least
4 ft (1.21 m) more than that needed for the maximum
vertical fravel of the unit.

3.10.
Ropes.

f Lengthening or Repairing of Suspension Wire
The lengthening or repairing of suspension wire
ropes by[the joining of two or more lengths is prohibited.

3.10.8 Adjustable Shackle Rods'(When Used). The
nondrurh ends of the suspensien'wire ropes, if required
by the equipment design, shalhbe’provided with individ-
ual shackle rods, or equivalent, that will permit individ-
ual adjuftment of the lengths of the ropes.

3.11 Control, Power.Circuits, and Components

Power]
pneuma
vide at

and control circuits shall operate by hydraulic,
ic, €lectrical, or other suitable means that pro-
east the minimum safety requirements as set

the standards adopted by the‘National Fire Prote¢tion
Association (National@Electrical Code) or thg JIC
Electrical Standards for'General Purpose Machine Tools
(EGP 1-67), except assmodified by this Standard.

3.11.2.2 Circuit Protection. The building ppwer
supply for the-equipment shall be an independent cifcuit
provided with a disconnect switch.

3.11.2:3 Guarding of Electrical Parts. An uninsu-
lated live part that is a shock hazard shall be lodated
or énclosed so that protection will be provided dyring
normal operation.

3.11.2.4 Circuit Potential Limitations
(a) Circuit potential installed on a roof or other ¢xte-
rior location for service to the equipment shall not exceed
600 V, except when located at street or grade elevatjons,
in which case the potential shall be limited to 230|V.
(b) Circuit potential to electrical components on
manned platforms shall not exceed a nominal voltage
of 480 single or polyphase.
(c) Circuit potential permitted for operating devfices,
limit switches, and electrical interlocks shall not exieed
a nominal voltage of 230 single phase.
(d) Circuit potential limitations for hand power fools
used on a working platform shall not exceed a nonpinal
voltage of 230 single phase, which may be includgd in
the equipment’s power circuit.

3.11.2.5 Equipment Electrical Service System

(a) Receptacle and Cable System (Power). Provisions for
electrical grnnnr]ing shall be included wzith the p wer

this Standard.

3.11.1 Electrical Grounding. All exposed
noncurrent-carrying metal parts shall be grounded. The
equipment grounding shall be done by means of a
grounding conductor included in the power cable used
for connecting the equipment to the supply. The ground-
ing conductor shall be bonded to the equipment metal
frame at one end and terminated in the grounding con-
tact of an approved grounding-type attachment plug at
the supply end. All exposed noncurrent-carrying metal

forth in

20

supply system. All supply receptacles shall be of a
weatherproof type and shall be installed in accordance
with para. 2.3.6.

(b) Runway Conductor System. Electrical runway con-
ductor systems shall be of a type designed for use in
exterior locations and shall be located so they are not
subject to contact with accumulated snow or water. The
conductors, collectors, and disconnecting means shall
be in accordance with the applicable requirements of
the National Electrical Code, as stated in para. 2.3.6.
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(¢) Power Supply for Maintenance Tools. Electrical
power may be provided to outlets on the carriage and
on the suspended or supported unit for operation of
maintenance tools.

3.11.2.6 Traveling Cable

(a) Traveling Cable Provisions. Conductors for control,
power, communication, signal circuits, and grounding
connection may be run in the same traveling cable, pro-
vid i
and all live parts of the equipment are insulated
ground for this voltage.
(b) Protection of Traveling Cable. Means shall be pro-
viddd so that the traveling cable is protected against
damage from striking the building or structure, overten-
sionfng, or other causes (see paras. 2.3.6 and 3.7.5.3).
(c) Storage of Traveling Cable
(1) On manned platforms, cable shall be wound on
druins designed for that purpose or placed in a container
outside of the working area.
(2) On ground-rigged manned platforms, cable
may| be wound on drums at the boarding elevation or
conthined as described above.

3.11.2.7 Control Panels or Enclosures

(a) All electrical controls shall be housed in weather-
progf enclosures.

(b) The control system for controlled units shall
inclfide devices to provide protection against electrical
ovetlloads and shall have a separate method for breaking
the power circuit in case of an emergency, independent
of the direction control circuit. Three-phase systems shall
have protection against phase reversal and-phase failure.
Tlhe control system shall require the operator to follow
predetermined procedures in operating the suspended
or sfipported unit, and shall pepfmit the power to the
equfpment to be disconnected in the event of a
malfunction.

(c) The control system for the equipment shall include
all the necessary switches/relays, and controls to ensure
that|the equipment’s ‘eperator(s) has full control of the
equipment at all/times.

(d) Independent of the direction control circuit, the
contyrol systemAfor remote controlled units shall include
devices Ao provide protection against phase reversal,
phapefailure, electrical overloads, and a separate

located and mechanically retained by a tie-down at an
established operating point.

3.11.2.9 Radio-Controlled Installations.
controlled installations shall

Radio-

(a) protect against interfering radio frequencies that
alter the operator’s control and the unit’s function.

(b) be protected from electromagnetic interference
(EMI).

io signal
unless the operator’s radio control is actuatedspnd then
the equipment shall move only in accordance [with the
operator’s input. Encoding shall be included t¢ prevent
nearby spurious, pirated, or other false signals from
inadvertently operating the equipment.

4 TRAVELING LADDERS/AND GANTRIES
4.1 General

(a) This section dontains recommendationp for the
construction, use, and maintenance of permanently
installed travéling ladders and gantries (TLG)|required
for building/maintenance.

(b) TLG shall operate on a guide rail or railg, and/or
beafon a structurally sound surface or be sfipported
and/or suspended. The rail or bearing surface gerves to
guide and/or restrain and support the equiprpent and
shall be a permanent feature of the building.

4.2 Use and Application

4.2.1 General Requirement. Users of TLG shall have
adequate fresh airflow, light, and body clearance. Special
awareness of trapped fumes, heat, and other| hazards
that may be encountered in the TLG working drea shall
be considered. Additional emergency provisipns shall
be made for the warning and safe evacuation| of users
who are in the area of smoke vents or sprinkley| systems
in the event they are activated.

4.2.2 Marking and Labeling. The TLG|shall be
clearly marked with the following:

(a) name of the manufacturer

(b) serial number and year of manufacture

(c) safe working load (maximum number of users)

4.2.3 Instruction Manual. Instruction mantals shall
be provided with all TLG. T
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emergency.

3.11.2.8 Electrical Protective Devices

(a) Type of Devices. Electrical protective devices and
interlocks of weatherproof type shall be provided.

(b) Electric Interlocks for Carriage Positioning Device.
Where the installation includes a manually moved track-
less carriage, electric contact(s) shall be provided and so
connected that the operating devices for the suspended
platform shall be operative only when the carriage is

4.3 Equipment Design
4.3.1 Fall Protection. Fall protection shall be pro-
vided and used on all TLGs.

4.3.2 Guardrails, Handrails, and Toe Boards. Guard-
rails, handrails, and toe boards are mandatory on all
TLG angled from 0 deg to 55 deg (see Table 4.3.2).

4.3.3 Stability. TLG shall resist a minimum of four
times any overturning moment.
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Table 4.3.2 Access

Angle From
Horizontal, deg

Working Surface
(Access Method)

Treads/Steps/Rungs,
in. (mm)

Rise Spacing,
in. (mm)

0to7.5 Platform ramps

Over 7.5 to 55 Stairs

Steps:
Sum of rise and run =
17.5 (445)

Continuous surface

Minimum rise 6 (152)
Sum of rise and run =
17.5 (445)

45 to|70 Inclined ladders

Over f0 to 90 Ladders

Treads:

Rungs:
Minimum 2 (51) flat working
surface

Minimum 4 (102) Maximum 12 (305)

Maximum 12 (305)

4.3.4| Safety Factor. TLG shall be designed with a
minimur safety factor of four except for wire rope,
which shall have a minimum safety factor of 10.

4.3.5( Corrosion. All structural components of TLG
exposed|to weather or other conditions that may result
in corrosjion shall be fabricated of noncorrosive materials
or finishpd with a noncorrosive finish such as galvaniz-
ing. Thgse components not available in noncorrosive
materialp shall be accessible for periodic maintenance/
replacenpent.

4.3.6
to prote

4.3.7 | Support. All TLG shall be capable of support-
ing a minimum of 250 1b (113.4 kg) per user.

4.3.8 Arrangement of Steps. Table 4.3.2-'shall be
used to [determine the configuration of TLG-working
surfaces

4.3.9
of 10 in
obstruct

4.3.1
(ladder
16 in. (4

4.3.1

Galvanic Reactions. Precautions shall be taken
t against deleterious galvanic reactions.

Tread Clearance. There shall. be a minimum
(254 mm) from the front of the tread to any
on behind the tread.

D Clear Width. The clear width between the
or stair) stringers shall not be less than
6 mm).

I Treads: “All treads shall be secured so that
they do phot rotate/All treads shall have a slip resistant
surface (see(Table 4.3.2).

4.3.1"_'[n,p_su|;fa,ce Fxr‘ppf for continuous surfaces

4.3.15 Handrails. Handrails ‘shall be providefl on

inclined ladders (see Table 4:3.2).

4.3.16 Operating Speeds. The horizontal mjove-
ment of a TLG shall be ‘controlled so as to ensure|safe
movement of the TLG and accurate positioning.| The
TLG shall notexceed a traversing speed of 25 ft{min
(0.13 m/s). Mantally propelled TLGs shall not require
a horizontalMorce in excess of 40 Ib (18.14 kg) per pdrson
to initiate\a traversing movement.

43.17 Wheels Running on Rails or Tracks. Pfovi-
sions shall be made to prevent disengagement of wheels
from their tracks. TLGs requiring a track to prdvent
overturning of the unit shall incorporate a secondary
means to grip it independent of cam followers or ¢ther
gripping wheels.

4.4 Safety Requirements

4.4.1 End of Travel Limit. On all TLGs, a mechahical
end of travel stop shall be provided of sufficient strepgth
to arrest and sustain the TLG if contact is made t its
maximum operating speed. On power operated trayers-
ing systems, a travel limit switch shall be providgd to
stop motion before the TLG contacts the mechahical
stop. Stops shall be capable of resisting an impact force
of 150% of a fully loaded (live and dead weight)|unit
traveling at 25 ft/min (0.13 m/s).

4.4.2 Emergency Access and Escape. System dgsign
shall provide for safe evacuation of the TLG in emer-
gency conditions.

the top surface of any tread shall be level.

4.3.13 Locking Devices. All TLG shall be provided
with position and independent storm locking devices.

4.3.14 Thermal Expansion. The design of TLG shall
consider

(a) differential thermal expansion of the equipment,
building, or other supporting structure

(b) alignment of the track rails to which the TLG is
fixed
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4.4.3 Public Areas. TLG over public areas shall be
designed to protect the public from falling objects.

4.4.4 Access Gates. Access gates shall be self-
closing and self-latching.

4.4.5 Braking System. TLG shall have a primary
braking system capable of stopping and holding, with-
out creep, the combined weight of the unit at 125% of
its normal operational speed plus a minimum of 200%
of its rated load.
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4.4.6 Powered TLG. Powered TLGs shall have an
over speed/secondary brake to arrest and halt its move-
ment in case of a failure of the traversing system.

4.5 Fixed Ladders

Fixed ladders used for access to a TLG shall comply
with ANSI A14.3.

4.6 Powered TLG

(d) Aluminum davits or outriggers shall be load
tested to twice their rated load +5% after 10 yr of service
or more frequently if there is evidence of damage or
corrosion.

(e) When selected for post installation testing, lifeline
anchorages shall be load tested at 2,500 1b
(1134 kg) =5%.

(f) All load tests shall be performed under the direc-
tion of a registered professional engineer experienced

All movable parts shall be appropriately guarded.
Powfered TLG movement may only be accomplished
usijg manual, electrical, hydraulic, or pneumatic
equipment.

4.7 |Hydraulic Equipment

4.7.1 General Requirement. Hydraulic equipment
and|fittings shall comply with all JIC (Joint Industry
Council) Codes and Standards. The system shall be
designed to prevent motion in any portion of the TLG
in thhe event of a hydraulic component or line failure.

.7.2 Components. Components and hoses of the
hydjraulic system shall have a minimum bursting
strehgth of four times the operating pressure(s) for
whig¢h the system is designed. Filters are required in the
hydtaulic circuitry.

5 |NSPECTIONS, TESTS, OPERATION, AND
MAINTENANCE

5.1 |Inspections and Tests

4.1.1 Performance Tests. Before aninstallation is
initiplly used, the equipment shall be successfully tested
by its manufacturer/supplier with. the rated load
through the complete range of opération on all drops
and |be so certified in writing. The result of the demon-
strafion shall be signed by tHe irtspection personnel and
filed with the building owner.

NOTIE: It is the intent of.this clause that the complete installation
be tepted. If a platform{ot-other component has not been provided,
suitaple temporary components shall be utilized for the test.

in the design and use of such equipment. (Il

(g) The professional engineer shall providle to the
building owner a sealed written recordfthe t¢st listing
component identification, test parameters, lodds, date
of test, signature of the qualified péxson performing the
tests, and the results of each test!

(h) Suspension or supporting devices shall be evalu-
ated, tested, and certified‘at periods not to excged 10 yr.

(i) Any component.ordevice damaged as a|result of
the above testing shall.not be returned to servife unless
it has been repaited: and retested.

5.1.3 Maintenance Inspections and Tests. The
equipment\shall undergo a maintenance inspgction or
test every. 30 days, or before each use if the cycle is
more_than 30 days. This inspection and test,|and the
inspections required by para. 5.1.4, shall be mlade by a
qualified person. The results of these inspectjons and
tests shall be recorded in a log, which shall be pvailable
for review. Each log entry shall include the ddte of the
inspection or test and shall be signed by the person
making the inspection or test.

5.1.4 Special Inspection of Governors and Spcondary
Brakes
(a) Special inspections and tests of the govefnor and
secondary braking system shall be made at intdrvals not
exceeding 1 yr.
(b) The inspection and test shall include a vefification
that the initiating device for the secondary braking sys-
tem operates at the proper overspeed.
(c) If adequate tests cannot be performed in fthe field,
the initiating device may be removed from the equip-
ment and sent to a shop equipped to make sych tests.

511.2 Perfodic Inspections and Testing (d) The inspection shall include a verificatipn of the
(a) To detérmine that they are in safe operating condi- ~ PTOP¢r functioning of the secondary brake. If an ade-
tion| all’parts of the equipment, including control sys- quate. test cannot be performed in the fl.eld, the hoisting
tems, shall be inspected by a qualified person and, where machine may be removed from the equipmentfand sent

necessary, tested by a qualified person, at intervals not
exceeding 12 months.

(b) Parts subject to wear, such as wire ropes, bearings,
gears, and governors, shall be inspected or tested to
determine that they have not worn to such an extent as
to affect the safe operation of the installation.

(c) When selected for post installation testing, sus-
pension or supporting devices as specified in para. 3.2.6
shall be load tested at not more than twice their rated
load +5%.
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to a shop equipped to make such tests.

(e) If any hoisting machine or initiating device for the
secondary brake system is removed from the equipment
for testing, all reinstalled and directly related compo-
nents shall be reinspected prior to returning the equip-
ment installation to service.

5.1.5 Wire Rope Inspection Procedure. The need for
replacement of suspension wire ropes shall be deter-
mined by regular inspection and shall be based on the
condition of the wire rope inspected. Wire rope in active
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