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Date of Issuance: September 17, 2001

The next edition of this Standard is scheduled for publication in 2003. There
Will bé No addenda issued o this euitiorn.
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ASIVIC will 1ssue writlen replies to inquiries concerning interpretations of

ASME is the registered trademark of The American Society of Mechanical Engineers.

This code or standard was developed under procedures accredited as meeting the criteria for

American National Standarde, The Standards Committas that annraved tha cade ar atsoda e
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was balanced to assure that individuals from competent and concerned interests have had an
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opportunity to paiticipate. The proposed code ur standard was made avaiiabie for pubiic review
and comment that provides an opportunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

AS-‘ﬁE dues nut “approve,” "raie,” or "endorse” any item, construction, proprietary device,
or activity.

ASME does not take any position with respect to the validity of any patent rights assertad in
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connection with any items mentioned in this document, and d-::-es not undertake to Insure anyone
utilizing a standard against liability for infringement of any applicable letters patent, nor assume
any such liability. Users of a code or standard are expressly advised that determination of the
validity of any such patent rights, and the risk of infringement of such rights, is entirely their
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Participation by federal agency representative(s) or person(s) affiliated with industry is not to
be interpreted as government or industrv endorsement of this code ar standard.

ASML accepts responsibility for unly those interpretations of this document issued in
accordance with the establiched ASME procedures and policies, which precludes the issuance
of interpretations bv individuals.

No pan: of this document may be reproduced in any form,
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'This Standard provides tor the < n of powered platforme for huildin

where window cleaning and related services are accomplished by means of suspended
Fa

EQ] inment at heighte 1in excece nf 35 ft (11 T"I"I"I "lhﬁL’P a cafe cur ace. e o, orad
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floor, or roof level.
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The nrovisions of the Standard are intended to a
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™ <
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support suapended maintenance equipment as well as the suspended equipmem itself (either

nr:rm,mpnﬂu inctalled or trangnortable eamnment). Guidelinec are aleo included for a huilding’c
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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
renovations or modifications to buildings. The safe use of these types of scaffolds is
addressed by American National Standard ANSI A10.8. The Al120.1 Standard also does
not relate to 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

3y OWRS .|:l11 AT TR O T O ﬂﬁ‘l’al\‘l‘iﬁ‘ll\ Rl Y T =Ty Tos N1 4 .r'\'F 1"1 S AR e e e T o s I rI - 3 Y . Wy,
Lhor  FF e ld RLLP Iu-"'l-'l-'-"--"ll--'l' I_H_l'l..\.-lll.ll.-l-JJ. 'I---"'tl—""--' PRl LAY W% WPl LR "'.a".-ilrlll.t..rll.l.'-lll.-. l.ll '-.i-'--\"l...-l"....l'i_-'illEl I.I.II-;'I n,_]l.uj].l..l.{.l.]_l..l..l
afety has been held as the primary consideration. The Standard requires T.]"Iﬂl pe rrnamntl}
1.nr.-l--1”|:..r ISR *Fflﬁfﬂﬁffﬂh]ﬂ |';'||"I1'Il|nn1:1“1' I‘Il'l r||.'r|r1.'l-h.n-|l|.r -—In.r :J"I-HJ'IJ"F Irlnr! L .d-rln.lill:n.i-l .-..M-.F" nnnnnnnn I nnnnnnnn
taking into account specific building features rather than attecmpting to CLUIT]IﬂUdd[E the
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n addition, care has bcen taken so as not to exclude or render obsolete any
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cxisting product or cquipment.

This Standard reflects the cvolution of a project begun in 1962 by the American National
D*nﬁr‘lﬂi‘f:n’" r“r"\.l-'\.---.-.-t-tnn o 1!.1|r S il P, [ Ry A FiMh A +l & = A al. . i
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recognized that a new mcthod was being developed for cleaning fixed sash windows by
T oy [ LU (g (RO I Dem— Py FES B v 1 .
LIVIIMHILE . LI UIMGD WO JGadl CAPCLUY WILLL WU HCeWwW UcvYClOpIneLn, a4 Inew

project was cstablished, an;:parate from that handled by the A39 Commitiee. Following a
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mcans o1 a sSpecial acd
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E_'.:nclu} CONICIcnee, uic Amencan National Standards Commitice on Powered rmnﬂrms
ANSI A120, was formed, with the National Safety Council acknowledged as sponsor. In
1505, The Amerncan Society of Mechanical L,n}__,lllLLIb wads approved as cosponsor. in 1984,
the Building Owners and Mauanagers Association International was approved as Secretariat.

A previous edition of tne Standard, A120.1-1970, was admimstratvely wiihdrawn in
1989, This Standard had established safety requirements for the design, construction.
installation, mspection, and use of power-operated platforms for exterior building maintenance.
The Standard did not apply 0 lemporary equipment used for construction work or to devices
raised and lowered manually.

A120.1-1992 was the result of juint action by participating organizations under the auspices
of the American National Standards Institute. That Standard was approved through two
votes of the ANSI A120 Conunittee, at a meeting in New York City (October 17, 1991)
and by letter ballot (dated December 30, 1991).
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in 1995, ASME again assumned 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
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General. ASML codes and 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 Commnutiee by requesiing mterpretations, propustug, €evisions, aind attending Commitiec
meetings. Correspondence should be addressed to:

Secretary, A120 Muin Comimitiee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016

FProposing Kevisions. Kevisions are made periodically to the Standard to incorporate
changes which appear necessary or desirable, as demonstrated by the experience gained
from 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. On request, the A120 Committee will render an interpretation of any

requirement ot the Standard Interpretations can only be rendered in response to a written
request sent to the Secretary of the Main Committee.
The request tor interpretation should be clear and unambiguous. It 15 further recommended

that the inquirer submuit the request in the following format:

Cuhiect: {Tite the annlicahla naraoranh numhbearic) and nrovida a canmice decarintian

= "'\-’J - Te® W e T l-l-ri'll" LR r"l-.'} “D‘ l-l'I"ll. Ll Sl E R T N l‘u__r T B = I_FI L Bl s L4 W LP BB LM e T j_l_'"l.l'l..l'l.l.

Edition: Cite the applicable edition of the Standard for which the interpretation
1c haine raansactad
aer Uulllb l.ﬁ.r'\.l“h-'l_'l.h-ul

Question: Phrase the question as a request for an interpretation of a specific
ramniiirarmant ciitablhla frar canaral e dasectandrie s e [ Warat s AE S e mme T em ¥
l.\--'l..ll-ll.l.\-ll.l.l-l]_l.. el R D RRALS L% LW b\-].l\.-li—l-.i. L= RS '!-Irullulllﬁ_ CLE Il I-I"!\-.! TALFAL Ly 1 ]L.'LII,J\.-EL

=Tl fa A m) o) 'l'lILI-:a"aL R N T w o
l.'\.'l-"luiH\-rlJllJ Yy llltdl bl QOWFL Q101 LIDDSOY

ot ] Lﬂ _u-|---u...;l-l-.-|._ 'y Fmpins wd Tax: 4l o - S
Hay M. 1w vwlitledl I Wils> vl iidl U}' LI " nl e e

prior to being answecrcd, which may inadvertently change the intent of the original request.
LY i . . g [P o L . [ N o R S 1 T S TR 1
AVl pluccdules pruvide Qo Teeullsluciativil wloany nierpretalion wilci or il additional

information which might affect an interpretation is available. Further, persons aggrieved by
i tation may appeal to the cognmzant ASME comnutice ur subconuniiice, ASME
does not “approve,” “certify,” “rate,” or “endorse” any itein, construction, proprietary device,
or activity.

Attending Committee Meetings. The A120 Main Commitiee regularly holds meetings
wiich are open o the public. Persous wishing o aliend any meeting shouid contact the
Secretary of the Main Committee.

v

i

| .



L

l:nlll ERALCRA TE l:ﬁl:l I
(R AT IE]™ iV 1 W Wil \

POWERED PLATFOHMS FOR BUILDING MAINTENANCE

o2
‘l

(The following is the roster of the Committee at the time of approval of this Standard.)

e
cCRo

'I'I

~
vr
L. B. Herzoq, Chair
0. Gaitiner, Vice Chair

L.
E. S. Yoo, Secretary

COMMITTEE PERSONNEL

W. T. Ayres, W. T. Ayres & Associates

L. C. Balpataky, Fauicon Engineering | imited

W. H. Biack, New York State Department of Labor

S. D. Bright, International Window Cleaning Association
C. S Caulkins, C. S Caulkins, Inc

L. D. Coleman, Jobs Building Services, Inc.

IAl RA I:' i i i i e Ponwrb | LN ni ol b oy o g vl oo m o i
r BTN UIHUFUII; HHIII I-F'.JII'l..lIIIH L Loy | 'I.l'l'...f";-'.‘.lll P 1%y
. P. Frankfort, Tractel — Swingstage Division
. L. Gartner, Weatherquard Service Inc.
] | [ | i P R B
| ' I IIHI.‘UH, LiLauc hullaulllll'ﬂ III'-.,.-

. E. Hoberg, DBEM Industries Inc.

H.I"Iilﬂﬂ' Globe Tool & MBHUTECHH‘H‘]G Co.

MNork, Service Employees International Union — AFL-CIO
. J. O’Shea, Entek Engineering, P.C.

. Patel. HDF Enagineering

. A. Pedersen, General Window Cleaning Co.

. H. Schoch, Spider Division of SafeWork
. Sikorski, Spldcr staging Corp.

Stager, Service Employees International Union — Local 2
. J. Theve, Tractel Inc.

T. Valcourt, Valcourt Building Services Inc.

. Vandeiinde, VWinsafe Corp.

. WolH-Klammer, Underwriters Laboratories Inc.

S Yoo ASME

. A, Zarris, Service Employees International Union — Local 1

il
e

~ |1
P

L.nm::;.-nf—rn:':ﬁ::—lr'—ll:r'mf—:



Changes given below are identified on the pages by a margin note, (U1), placed next to the affected area.

D.-"r.r}
1

111

v

[
S
o

,._..
(g

Foreword

Correspondence

' i“i.-wl:.fl'nn Dnrl‘n'rl
Litst IRt fiPLlil

!
Sl ILL L

1.5

b

3.3

el
LA
—
—
g
f —_

Change
o
First and last paragraphs revised

ASME address reviced
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SAFETY REQUIREMENTS FOR POWERE
)

1T GENERAL RECOMMENDATIONS AND
DEFINITIONS

1.1 Scope

This Standard cstablishes safety requircments for
tiorms {St‘afﬂ:]dﬁ; tor Lu‘unldmbn WHEre wifi-
dow cleaning and related services are accomplished by
means of suspended equipment at heights in excess of
35 ft {Il1 m) above a safe surface, e.g., grade, steel,
floor, or roof level.

It pertains to either permanently installed or trans-
portable equipment meeting the requirements of this
Standard.

Powered platforims may be used or operated by one
Or more persons engaged 1noservices such as normal
building maintenance. The equipment may also be used
for tasks such as caulking, metal polishing, regiazing,
or other buillding repairs.

This Standard does not apply 1o other suspended
powered platforms used for remedial renovations or
modifications to buildings. The safe use of these scaf-
folds is included in ANSI A10.8-1988, Safety Require-
ments for Scaffoiding.

This Standard does not relate to any service performed
Dy persons supported by equipment covered by any of
the ANSI A92 standards.
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piax

Additionally, it 1s recommended for use by enforce-

e e Tat L] T
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mcit agencics having jurisdiction over the installation
of powcred pla tfﬂrmb to ensurc that the platforms meet
b - ._ Qs
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1.3 Application of This Standard

1.3.7 Appiications. This Standard
installation of all powered platforms.

apphes to the

1.3.2 Deviations. Deviations from the requirements
of iy Siandard may be granied by the enforcing
authority 1f 1t 15 determined that a specific requirement
creates practical difficulty or excessive hardship, or
where the specific requirement prevents the use of a
novel design. only when equivalent safety is provided.

1.3.3 Exceptions

(u} Any existing building being serviced may con-
tinue o be serviced until the building is altered. requir-
ing & modiiication of the powered platforms being used.
Alterauon of the building and cquipment modification
shall then be made to comply with the applicable parts
of this Standard.

(b} It the authonty having jurisdiction heheves that
hazards exist to warrant a change in an existing installa-
tron, the authority may require compliance with any
part of this Standard.

(c) When construction of a building is started
that the installation of the powered platform is finished
within 6 months after the date of approval of this
Standard by ANSI, the platform will be considered an

n?lchnn aas A e
........ B CLidiin

completed.
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1.4 References

When a nationally recognized standard, other than
that specifically referred to n para. 1.1, is referred to
and 1s superseded by a revision, the edition current at
the time of acceptance ot this Standard <hall :_l_rr'slr_"ll_}g_

1 ¥
land BFiel

L
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accepted: accepted by the enforcing agency having

. | e
Jul I LI,

atiowaoie siresses; 1he working stress iimitations im-
posed by a nationally recognized standards-promulgating
organizaiion,
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upper point of suspension is inboard from the attach-
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unit to bear against thc face of the building.

a brake designed to be automatically
applied whenever power o the prime mover 1s inter-
rupted or discontinued.

bruke, primary.

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

hrooke tvnes
=

disc: a brake in which the holding eftect 1s obtained
h-\.r frictional resistance between taces of rnmtmi:r discs

or shoes.
self-energizing band: a umidirectional brake 1n
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.
a brake in which the holding effect is

obtained 1'::*« pl}mw pressure on two or more atdtmnar)

shoe brake:

rope, without da amage to the rope, to prevent the descent

building. a structure wherein people may live, work,
or otherwise make use of the faciiiies offered within

the structure.

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

hm'fr:-’ifﬂg maintenance: exterior or interior npergﬂgng

such as window cleaning, caulking, metal lelSh
I‘F'LT]FI'?IT‘HT and nFnPr"u'! Imh'f maintena

L% AR J'\-’"-’ Lo [ o

hmldmg surface:;.

Ty s .—:
LWl wildld Ly EWF] 'l--"-tul.f-l']ll‘.dlll- 'ﬂ-llu

to provide voice communication circuits.

carriage: a wheeled vehicle used normally for the
horizontal movements and support of equipment.

catalog strength:  the rated strength of any product or
tiaicrial as designaied by its manufactrer or vendor,
based on standard testing procedures or acceptable

cngineering design practices.

SAFETY HE{]UIHEMENTS FOR POWERED PLATFORMS
ol

HLDIMG MAINTEMAMCE
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by a registered professional engineer.

combination cable.  ropes having both steel structural
members for support of the equipment and copper or
other elecuical conductors insulated from each other
and the structural members by nonconductive barriers.

confinuous pressure: the requirement for a constant
manual actuation of an operating control or device.

control: 2 mechanism usged to regulate or ginde the

[
L Fars=] iy 01T
LR R L W Jkl'.l'l.-"

dropline:  a vertical line from a fixed anchorage, inde-
pendent of the work platform and its rigging, to which
a lanyard s affhixed. Dioplines are also variously called

lifelines, safety lines, ratlines, scarelines, etc.

dynamic load: loading induced by masses undergoing

changes in velocity and loads varving with time. In
apphication, a simulated static load surcharge may
assumed to he egwvalent to dynamic etfects,

a conductine connection betwesn

electrieal ﬂ_r‘ra;;_r_rgrf_‘
grc £ ing ¢

an electrical circuit of the equipment and the earth, or

a conducting body that serves in place of the earth,

equipment ne-m,- a positive-type connection provided
1~
1€k

Lt wraTall .-"'n. 5] ll'r.i'\.i‘-1 Fa e e - ": -q--n.q T I e e .-11-.-...-5. ¥
L Il Wbl o ¥Y LI L F': JJ Ll F N L | .:l'l.-l-n'_'l'l..-”h.-ll.'_'l'lUI.] Ul. L
the building.

Jfailure.

a deficiency ol a structural element that makes

it unable w contunue the load-bearing funcuon for

which 1l was originally designed.
fairiead: the uppermost guide for the suspension

wire rope.

fairlead roller: a roller provided to allow a minor

change in the direction of tr

=T Tl T
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ground rigging: a method of s uspcndmg a sclt-
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to an acceptable point of suspension above the safe

Ll I § (e o el

P B LWL N

guide roller: a rotating cylindrical member, operating
scparaiely or as g part of a gulde assembly, that provides
continuous engagement beltween the suspended or sup-

ported equipment and the building guides.

guide shoe: equivalent to guide rollers, except shoes
provide a sliding contact between the building guides
and the shoe.
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SAFETY REQUIREMENTS FOR POWERED PLATFORMS
FOR BUILDING MAINTENANCE

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

installation:  the total atfected parts ot a bmlding and
the equipment associated with the intended operation.

interlock: a device to ensure operations or motions
‘i'l"l mrnfer Canllapn,ma
pLEL I_I'J."l.fl.f"l. I.!"-"hllﬁ-hl.i‘-'h-'l

intermittent stabilization: a means to stabilize a sus-

pended unit by securing the suspension rope(s) to
vertically spaced building anchors.

lanvard:

a flexible line used to secure a wearer of
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anchorage.

fifeline; a vertcal line from a fixed anchorage, mde-
pendent of the work platform and 1ts nigging, tw which
a lanyard 15 afiixed. Lifelines are also variously calied
droplines, safety lines, ratlines, scarelines, elc.

{ive [oad (static): the total static weight of personnel.
tools, parts, and supplies that the eguipment 1s designed
o support.

multiple wrap (laver) drum hoist: a tvpe of hoisting
machine that accumulates the suspension wire rope n
more than one suceessive laver on the surface ot the

drimm ot the hoist.

nondestructive tests: those tests required to ensure the
reliability or soundness of a product but which do not

have a detnimental effect on the product,

:—.11. |- § i f;..-11.1 .flrﬂl'nﬂfn:-r A MAaviiea thRaf 1 lII ctimvm fha o
LI W I A R O sy i U Vi LI Yl ol v oo
pended or f;LlppnrtEd unit in the direction of travel if
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to move only in a direction away from the obstruction.
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vate a control.
a device to support a scaffold as outlined

outrigger:
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n

powered boatswain's chair: a powered seal [or one
person suspended by a singie iine that 1s designed to
be raised and lowered by the user.

powered platform: suspended or supported manned
equipment that provides access to the face of a building
for the purpose of maintenance.

prime mMover:
machine.

the source of mechanical power tor a

gualified person:  a person with training and experience
in the use, service, and ranr of Hﬂ{-‘[lil{" Pnnmmf-nr

15D
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Training may be provided by the equipment manufac-

TuUrer.

rated load: as assigned by the manufacturer, the total
load permitted on a hoist. The load includes the static
weight of the suspended or supported unit plus the

weight of the live load imposed on the host.

registered professional engineer: a person who has
been duly registered and iicensed by an authority witiin
the United States to practice the profession of engi-
neering.

L= -I-'Ll- FP:'\."'F (A Sturutlﬂn renﬂ""‘r:}ti Als AR Skl LR e bl
tions employing crafts associated with the construction
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remote powered platform & equipmeni: a powered
platform or suspended equipment where the means of
raising and lowering the suspended unit 1s located at
an elevation or location other than on the platform or
suspended umt.
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where a rope bends around one sheave followed by
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rection.

rope lay length: the length, paraliel 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
rope. In this connection it 1s also referred to as lay
length or pitch
safe suiface:

picd by personnel, o protected that 1t can
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protected against injury or from falling.
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self-powered platform: a powered platform where the
hoist(s) is located on the platform.

shall:  mandatory.

should: advisory.

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

speed reducer:  a postilve-iype speed-teducing  1ma-

chine.

stability ﬁ:cmr' the ratio ot the stabilizing moment

e el L U LR DL LG L -
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strain reliet anchor:
mechanical anchorage of cable to prevent undue strain

an the cahle connectore

a pnmtwe device used tor the

supported equipment.  any building maintenance equip-
ment that is held or moved to its working position by
means of attachment directly to the building or exten-
sions of the building being maintained.
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1115 maintenance Lqmpment that 1s suspended or mnvcd
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cables attached to some anchorage above the equipment.

RS TR I L Y 1 - ;
PiL LEFEE. Lo lunsupportiing cld ol d4 suspcnsion

Wire rope.

tie-in-device; the portion of a suspended unit that
positively engages the building tie-in-guides.

lie-in-guides: the portion of a building that provides
conlinuous positive engagement between the building
and a suspended unit during its vertical travel of the
face of the building.

traction or sheave hoist:  a type of hoisting machine

that does not accumulate the suspension wire rope, but
18 designed to raise and lower a suspended load by
the application of triction forces between the suspension

wire rope and the hoist's drum,

transfer drum: a drum incorporated within a hoist to

I'I"'.-'II"IE'FFI'I‘ WLMTre Trvme F‘I"’.."‘I.'I'I-"i T
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an adjacent groove.

transportable equipment:  ground-rigged powered plat-
forms or supported cquipment brought to a building

site for the purpose of maintenance, as covered by this

Standard.

transportable outriggers and davits: outriggers and
davits designed 0 be moved from one work location
to another.

rraveling cable: a cable intended to contain electrical
power, control, or communication conductors from the
power or communication source to a suspended or
supported unit or between the source and a carriage.

trolleyline: a horzontal lifeline secured to the guard-
raill and structural portions of a platform (see para.

3.75.10)

trolley system: a track-mounted

E ]

from an overhead structure.
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weatherproof: equipment or componcnt pmlcumn
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tions will not attect or interfere with the proper use

or functions of the equipment or component.

winding drum hoist:  a type of hoisting machine that
accumulates the suspension wire rope on the drum of
the hoist.

FI-"L-"J'J{III.'E '[.-'ILII.JL-'I FI'I. i.l. ‘IIi_l"I-t..l||._-J.ll'::lll...-l.Jl wrl '_'!UI_.'FU[[!..—L_.I. 1]

arranged to provide access to the building.

one compiete turn of the suspension wire rope
around the surface of a hoist drum.
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Aluminum Association (AA)

900 19th Street, N.W., Suite 300
Washington, DC 20006

(202) 862-5100

Aluminum Construction Manual
Specifications for Aluminum Structures
Aluminum Standards and Data
American Gear Manufacturers .
1500 King Street, Suite 20]
Alexandria, VA 22314

(703) 684-0211

Amencan Institute ot Steel Construction, Inc. (AISC)
(ne Fast Warker Drive, Suoite 3100

Chicago, 1L 60601-2001
(312) 670-2404)

American National Standards Tnstitute, Inc. (ANSI
| West 42nd Street

I‘icw York, NY 10036A

(212) 642-4900

American Society for Testing and Materials (ASTM)
100 Barr Harbor Drive

West Conshohocken, PA 1942%-2959Y

(610) 832-9500

American Society of Civil Engineers (ASCE)
1801 Alexander Bell Drive
Reston, VA 20191
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SAFETY REQUIREMENTS FOR POWERED PLATFORMS
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American Weiding Society, Inc. (AWS)
550 N.W. Le Jeune Road

Miami, FI. 33135

(305) 443-9353

Federal Specification (FS)
RR-W-410-C for Wire Rope

Natjonal Electrical Manu{aciurers Association (NEMA)
13000 North 17th Street, Suite 1847
Rossiyn, VA 22209

(703) 841-3200

National Fire Protection Association (NFPA)
One Batterymarch Park

P.O. Boux 9101

Quincy, MA 02209-9101
(617 770-3000
INationai Electrical Code

Mo
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All buildings with wall surfaces requiring cleaning
il di .
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Ul Culiaings nov p i

OYiaca wiln Gph]ﬂl.!]b windows shall
be designed relative to the use of the equipment covered
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All buildings shall be designed to safely accommodate
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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.

Adl equipment and anchorages designed 1 accordance
with this Standard shall be used only as herein descnibed.
Variatious in use v modiiicaiions of 1is designed anchor-
ages shall be approved, prior o use, by a registered
professional engineer experienced In ihe design and
installation of such equipment.

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

instaliarion Owner. When the equipment is 10 be
continuously used at a specific location, the registered
professional engineer for the buiiding shall provide 1o
the owner of each installation the following materials
constituting the instaiiation design record:

(a) architectural and structural drawings of those
portions ot the building contacted by the equipment
or supporting the equipment;

ASME A120.1-2001

fb) engineering drawings of the equipment anchor-
ages and their means of attachment or support,

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

{d) a certification by a registered professional e

=i Aaiiea: L1

o1-
1g1
neer that the equipment has been initially installed in

ramnliancra with thie Standard and that tha aminnment
H'l_ﬂl_l.l.]_f] &b W e TTY L ik =l L R B’ Tl B0l Rl ol & Al AT RS " A L F‘I“‘rll A% ALk W

1s compatible with the building.

2.2 Design Requirements

The design requirements for each instailation shail
be based on the limitations (stresses. deflections. etc.)
established by nationally recognized standards promul-
gated by the agencies listed in para. 1.6, or by equivalent
Standards found acceptable to the agency having juris-
diction. The design standards used shall he recorded
in the mstallation design record

2.3 Specific Building Design Requirements

Z2.3.17 General Requirements. All buldings on
which or in which equipment will be installed for
window cleaning and related services shall be designed
and constructed to sustain all the loads 1mposed on

the huilding by the eamimment with ctreceee ar deflec.
LB R e e = '--r'lr kR '-"-1---'.-'1.11.1-'1.11-1 LI T T Sy e e el e B b e e

tions not to exceed those permitted by nationally recog-

nizad ctandarde refarred tan 1in thic Standard
LALE - b Sl L LA LA A S il il L P L LEL [ B R Ay Bl LLAR )ALl b

2.3.2 Safety Reduirements. All huildings shall
be designed and constructed to aillow the equipment
to be installed and used 1in a sate manner and to pravide
safe access to and egress from the equipment and areas
nsed for maintenance of the equipment.

2.3.3 Tie-in-Guides. The exteriors of all buildings
shail be designed with guides to provide a positive
and continuous means of engagement between the
suspended or supported portion of the eguipment and
the building during full vertical travel of the suspended
or supported unit on the face of the building.

2.3.3.1 Exceptions

(@) Where the building exterior prohibits the installa-
tion of building tie-in-guides at the uppermost elevation
of the building, they may be eliminated for not more
than 50 ft (15 m) of the uppermost elevation. When
angulated roping is emploved, the allowable unguided
distance may be increased to 75 ft (23 m), provided
a stabilizing force of at least 10 Ib (44.5 N) 1s maintained
under all conditions of loading.

(b) Continuous tie-in-guides may be eliminated on
the exterior of buildings where either:

—— - w———

(01)
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(/) ‘the building 15 provided with an intermittent
stabilization system (equipment tie-in-devices) 1n ac-
cordance with para. 2.3.3.3: or

(2) the equipment installation utilizes angulaled

1s maintained under ll condmnns of Inadmg, :md L"I‘ll"-.-’

L

where the rise of the suspended portion of the equipment
does not exceed 130 ft (40 m).

R RTT " .l"i_ I'|';.."I.r'h.|"- ﬂﬂl’i’llll"ﬁ"ﬂn‘l ﬂﬂﬂﬂﬂﬂ a"-.l-'a.ll'l
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are not requircd for intcrior

Ing types.

(a) fnternal Track (restricted opening). Such guides
arc imbedded 1n other hulldmg members with DI].]}’ the
GFr'r:Tilﬁg L'L}_-IU“'}Ld The minimum up:uml}; should be |
in. (25 mm) and the minimum inside dimensions should
be 25 in. wide by 2% in. deep (04 mm by 64 min).
When an internal guide tack is located in an expansion
jomi which runs veriically, mechanical siops shali be
installed to prevent the joint from closing below the
mimmum dimension required for the guide tracks.

(b) External Tracks. These guides are installed exter-
nai to the other building members and are fully exposed.
They shall be large enough to allow free passage for
al ieast one roiier or guide shoe of 1% in (32 mm)
in diameter or cross section to provide at least 1% .
(38 mm) control surface

NOTE: Joints in building tic-in-guides shall be mechanically aligned
o prevent interference with the proper functioning of the equipment’s
guide assemblies. Joint openings should be limited to 7 in. {19

e e N ey g e
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Intermittent stabilization systems shall conform to the
following standards.

(u) The systemn shall keep the equipment in continu-
ous contact wiih the buiiding facade and shall prevent
sudden horizontal movement of the platform. The system
may be used together with continuous positive building
gulde systems using tie-in-guides on the same building,
provided the requirements for each system are met.

(b) The maximum vertical interval between building
anchors shall be three floors or 50 ft (15 3 m). whichever
IS less.

(r) The anchors chall be nositioned horizontally on

the building face so as to be symmetrical about the
platform suspension ropes, either inboard of the suspen

Tl 4N 4L

s1on ropes or outboard.
{d} Ruildino anchar

ol all
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and shall allow a statlizer tie attachment for each of
the plattorm suspension ropes at each vertical interval
It more than two u:m;pﬂﬂqinn ropes are used on a

plattorm, only the two building-side suspension ropes

chall T'Pﬁ_ll]’r’_'* a stahihizer attachment,

r A . — Ea e kT

(¢) Building anchors that extend beyond the face of
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(f) Building anchors shall be capable of buatuunug
wiilioui faliure al least four Umes the maxinuim aniicl-
pated load o be applied or transmitled to the anchors,
The uluimaie design joad for each anchor shall be a
minimum of 600 Ib (270 kg; 4:1 safety factor), applied
iateraily or perpendicuiarly, but not simuitaneousiy.

2.3.3.4 Standing {Static) Line. Standing
(static) line scaffold stabilization systems shall be pm-
hibited. A standing (static} line 1s a vertical rope
used to stabilize the platform during its travel and/or

positioning.

2.3.4 Perimeter Guarding of Elevated Areas.
Elevated working areas over 4 ft (1219 mm) above an
adjacent working area on ail buildings or structures
shall be provided with perimeter protection consisiing
of a parapet or guardrail system. or a combination
of both.

The top of the perimeter protection shall be at least
42 1n. (1067 mm) above the working area on which
equipment is installed or which provides access to or
egress from the equipment. The inhoard surtace ot the
protection shall not be more than I8 in. (437 mm)
inhoard from the building or structure’s facade.

All parapet and guardrail systems installed on build-
ings being serviced by equipment that is transported

on a trackless-type carriage shall be designed and
installed t

Ib/ft (2918 N/m) applied at 21 in. (533 mm) above
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tions shall be designed and installed to withstand a
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at the uppermost elevation of the parapct or guardrail

Operational arcas for trackless-type installations shall
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the equipment from traveling or being positioned outside
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For maintenance and storage, incans shall be pn::rvidn:d

- ame

to traverse all \.-:11][:13:,!} SUppol ied I::L.julpulr.:lu. W a :-dll.:
arca. [urther, the area shall be secured to prevent
access Uy unauihorized personnet.

For installations where carrtage-supporied equipment

| -
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is designed i0 iraverse on an elevated irack system
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area, the track system shall be pmvlded ith a walkway
o nd (Tl ¥ 'I""I":Irrill cvretosryy M
A e bw--\-n L 1,.:‘} wf el L L

(a) the suspended portion of the equipment (manned
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part of 1ts normal opecration, to the adjacent lower safc
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(b) the suspended portion of the equipment or car-
riage shail be provided wiih a safe means of egress
to the lower safe area.

Special archiieciural features such as building cor-
nices, eyebrows, and sunscreens shall be reviewed on
an individuai basis.
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u
welding 1s employed for making structural conncctions
for the equipment installation, the welding shall be
donc by welders qualified under American Welding
Socicty standards. All welds shall be visually inspected,
and welds specified by the registered professional engi-
neer shall undergo nondestructive testing. A report of
inspeciion, together with any test reports, shall be made
part of the installation design record.

When used, 1imbedded tie-down anchors shail be o
noncorrosive metal. The anchor installation shall be
imspected for comphance with design requirements by a
registered professional engineer. The report ol inspection

[
¥

shall be mciuded 1 the inswaliaton design record.
Anchors should be tested at the discretion of the
inspecting engineer.

o B N Elnn-l--i

2.3.6 ciect inc
sign shall be in accordance with the following.

(wj General design shall be in accordance wiih the
applicable requirements of the National Electrical Code
cdiiion 1 eiiect ai ihe ime of making ihe design, e.g.,
grounding, wire sizes, motors, controls and control
wiling, and cnciusures.

(b) When full load is applied to the circuit, building
conductors shaii be of such capacity that not more
than a 3% voltage drop from nominal equipment require-
ments shall occur at each building outlet.

(c) Communications and power connections shall be
weatherproof and provided with locking type connectors,

They chall be protected from damage and abrasion.

fdl Farh reamminicatinn and mnnivar aatlat
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provided with an adjacent strain relief ancho
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force from baino annliad to tha outlat ar to the

‘—'1—'1]]5 Hrﬂr_"llwu L = LoF S T =¥ L L L8 dk

—

leading to the outlet by movement of the equipment.
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independent electrical circuit that shall remain scparate

fro all  at
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ment. If with an emergency
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so it may be connected to the emergency circuit.
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switch that can be locked in the “OFF" position. To

Mnnz: thie coinimement Anceratnee soee oo sl 4l
Giow nc l..-l..iLJI[_-fllll.-llL \!Fblﬂltil‘b ACCCss 1o tnc swil I, I

shall be conveniently located relative to the primary
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operating arca of the equipmeiit.

(¢} Power and conununication outlets shall be located
al the approximaie elevaition of ihe primary eguipment
operating area. The outlets should be located so that
no more than 00 ft (30.38 m) of suppiy cabie need
be used for the horizontal area being traversed.

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

(i} {_'ﬂrrmgr* track systems chall he E]ﬁ[‘[[i{'ﬁ”}-‘ con-
nected to an E-:lrth gmuud
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2.3.7 Miscellaneous Requirements

(a) Cable Stabilization, Other Than for Suspension
Wire Ropes. For equipment installations where the
vertical travel of a manned platform exceeds approxi-
mately 200 ft (61 m), a means shall be provided to
stabihize separate hanging hteline<, and all cables not
In tension, to restrict their displacement by wind or
any other torce Stahilization means shall be provided
for each 200 ft (61 m) of vertical travel of the platforms.

The means of stabulization may he |r1d.~aﬂ.ﬁmipnt nt tha

building face being serviced.

For Pnrhnn"lpnT installations where constant tencion
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nrovide primary support for the eguipment shail be
performed under the direction of a registered profes-
sional engineer 1Jpon completion of repairs or mainte-
nance, the engineer shall provide the building owner
with certification that the repair or maintenance has
been properly accomplished and that the building has
heen restored to meet the requirements of this Standard.

3 EQUIPMENT BESIGN AND CONSTRUCTION
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The design, construction, and installation of equip-
ment under this Standard shall be governed by the
requirements imposed for its use and by the environmen-
tal factors to which the equipment will be exposed

3.1.1 General Design Requirements. The de-
ugn of the ﬁqulplnLnt shall incorporate all features
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standards used shall be recorded in the equipment
design record. A copy of the record shall be provided
to the installation owner,

3.1.2 Climatiec Conditions. For exterior installa-
ron in locations where freezing weather or other adverse
chmatic conditions exist, precautions shall be taken to

minimize the hazards of such conditions that may affect
the installation

3.1.3 iViateriai Requirements. Structural and me-
chanical components shall be fabricated from structural

SAFETY REQUIREMENTS FOR POWERED PLATFORMS
FOH BUILDING MAINTENANCE

materiais that wili withstand anticipated conditons in-
cluding dynamic forces and climatic extremes.

3.1.4 Construction Requirements. Bolted con-
nections shall be of a secured type, 1e., each bolt and/
or nui shall be either self-locking or shall be secured
by other means o prevent loosening by vibration.

For domestically manufactured equipment, when
welding is employed for structural connections, the
welding shall be done in stict conformance with Ameri-
can Welding Society standards.

For fureign manufaciured equipment, when welding
1s employed for structural connectons, the registered
professional engineer shall asceriain that weld designs
employ weld conligurations, malterials, sizes, and pro-
cesses that are listed by the American Welding Society.
Foreign matenals are acceptable for welding when
subjected 1o criteria applying 10 ASTM designated
materials with equivalent properties for strength and
weliding. In addition, the registered professional engineer
shall secure certified written proofs from the manufac-
turer that weiders have been tested and found quaiified
and that quality control measures have been employed
that satsfy the intent of American Welding Society
standards.

Aldl structurai weids shali be visuaiiy inspected for
compliance with design requirements and shall be sub-

lected to nondestructive testing. inspection and test

records shall be maintained by the equipment manufac-
turer tfor domestically manufactured eguipment and by
the engineer for foreign manufactured equipment.

3.1.5 Installation Documentation. The owner of
the equipment or installation shall mnitially be provided
by the equipment supplier with the following docuinen-
tation constituting the equipment design record:

{a) sufficient engineering data, consisting of dimen-
sions, loading, and operation parameters, to generally
delineate the equipment and its contact with the buiiding;

{b) operating instructions (see Appendix 1 for the
minimum requirements in an operating mannal):

(c) mamtenance instructions;

(d} certification by the manufacturer that the equip
ment has been designed, manufactured, and tested in
accordance with this Standard, and certification by a
registered professional engineer that the equipment has
been installed and tested in compliance with this
Standard.
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3.7 Specitic rements

Design Requ

3.2.7 Design Loads. Design loads shall inciude
static and dynamic loads, the load of the suspended
or supported portion of the equipment. wind forces
defined in paras. 3.2.4 and 3.2.5, and forces due to
adverse conditions.

NOTE. Design load infurmation shall be ransmilled w the architedt
or engineer responsible for the design of the building and equipment
supporting structures,
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of the suspended or supported -:qmpm-::n[ as required
by para. 3.2.1. In the event an installation could be
subjected to a larger dynamic load, the larger value
shall be considered.

3.2.1.2 Wind Loads (Exterior Installations).
Wind {orces, esiabiished 1n para. 3.2.4, shail be used
for consideration of stability and stresses during opera-
tlon and storage of the equipment. Wind forces shaii
be applied in the least favorable direction in each
cailculation in whicnh wind forces are considered.

3.2.1.3 Additive Loads. The resultant design
load shall be the summation of the static and the
dynamic loads or the statuic and the wind loads, which-
ever results n a larger value or produces the more
adverse condition.

o
L

3.2.2 Live Load and Allowable Stresses. The
minimum live load for each occupant of a suspended
or supported platform shall bhe 250 Ih (1134 kg).
Plattorms may he |1i—"'-:1EnPf1 and rated tor a fana_r_*xt_v

larger than that required tor the minimum number of
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Allowable stresses in all structural components shall

not exceerd thoce nF-rTﬂlriF-fi n para. 311 under the

=R Tt . T T

worst possible Lﬂﬂlb][‘ldtlﬂn of operating and wind loads.
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equipment exposed to storm u-mds;,

3.2.3 Allowable Deflections. The deflections of

all <tructural components and connectione chall he
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those specified in the standards referred to in para. 3.1.1.
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hu thic Standard
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3724 Wind Loads, i‘\]l*-.ﬁFI wled or nnnanPr‘l units.

and operating mecha-

nisms chall be designed and constructed to withstand

carriages, supporting structures,

the following wind loads applied in

direction,

the least favorable

(a) ']ht:-m:: parts of the equipment and 1nstallation
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75 mph (33.6 mfs) at 30 ft (9.1 m) above grade and
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shall be adjusted tor the height of the eguipiment and

for local conditions,
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Yelocity pressures shiail be contected {or member
shiape and shuelding effects. In licu ol exact analysis,
e eguipmeni and mstailation may ve designed {or a
wind pressure of 40 pst (1915 Pa) for the first 200 fi
(61 m) ol elevation plus 3.5 psf (167.6 Pa) for each
additonal 100 it (30.5 m) above 200 ft (61 m) appiied
(0 the projected area.

(h) All parts of the equipment and installabion ex-
pnupd tn wind fi]ll'jf‘_bg nperglr_in_n_ chall he dpqmnpfl tor

wind forces produced by winds of 50 mph {-_ m/s)

tor member shape and shieldin
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(c) All values specified are minimum and shall be
adjusted upward, when ncceessary, to mect local condi-
tions.
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3.2.5 Projected Exposed Area (Exterior instai-
lations). The exposed area subjected to wind pressure
shall be the total area of all portions of the equipment
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 hy another shall
be considered where the distance between the elements
exceeds four times the smaller prolected dimension of
the windward element

3.2.6 Acceptable Means of Suspension. The
following are the acceptable means to be used for the
suspension of equipment:

(a) carmage as specified n para. 3.3,

() outriggers as specified in para. 3.4;

(c) trollev svstem supported from a permanent aver-
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platform travel exceeding 490 ft (150 m) shall employ
powered equipment with the hoists located at the

roof level.

3.3 Carriage

Unless employing a suspension system listed in paras.
3.2.6(b), (c), or (d) above, a carriage or eguivalent
shall be provided, regardless of the elevation of the
point of suspension or support, whenever it 1S necessary
to traverse the suspended or supported portion of the
eqinpment honzontally to a working or storage location
or when access to or egress from the equipment 1s at

prrnx_imately the elevation ot the point ot S!lEpEﬂSiDH.
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zontal movement of a

a carriage 'ihd“ ¢ controlled so
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shall not require a horizontal force in excess of 100
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3.3.2 Restriction of iViovement. Structural stops
or curbs shall be provided to prevent the traversing of
[HE CE]TIEIE_"_E DE}"D[‘[U 1ts HEHIEHEH limits of travel. Such
stops shall be capable of withstanding the inertia force
of the moving mass.
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pressure weatherproof type. Multiple controls when

ve arrailged (0 pernui vperaition from
only one control station al a lime.

(b) in the case of suspended egquipment, the operating
control(s) shall be so connected that traversing of a
carriage is not possibie untii:

(/) the suspended portion of the equipment is
located at its nppermost designed position for traversing

e AT a

and 1s tree of contact with the face of the building or
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The stability facior of each sysiem
shall be calculated or proven by tests, considering the
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supporicd unii in Jts mosi ouiboard posi-
tions for traversing, operating, and storage attainable

Wittt positive imechianical or ejecirical inieriocks.
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stablity factor shall not be less than 2, including the
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(b) For the operational mode, considering the wind
ioad defined in para. 3.2.4(b), the stability factor shali
be 4
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most outhoard position w

averturning.
{2} When

required system’s stability, the anchors shall meet the requirements

of para. 2.3.5.
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without a systern stability factor of 4 apainst

unbedded  Ue-down anchors are used to oblain e

(¢) When the equipment is in a nonuse or stored
position, 1t shall be capable of withstanding the highest
wind velocities expected for the specific area.

3.3.5 Heauired Features

(aj An automatically applied braking or locking sys-
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(¢) A means (o lock out the power supply shall be
provided on the carriage to prevent its unauthorized use.
(d) Enclosures or guards shall be provided to prevent
accidental contact by personnel with moving parts or
pinch points.

3.3.6 Access and Egress. Safe access to and
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provided with an nterlock.

3.3.7 Maintenance and Storage. A maintenance
and sturage area In compilance with para. 2.3.4 shaii
be provided.

3.3.8 Workstation Identification. Each carriage
workstation position shall be identified by
markings or position indicators as required by the
equipment design.
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(&) a maintenance area shall be provided to permit
safe access (o the trolley(s),

(c) means shall be provided to prevent the equipment
from unintentionaily traversing in a horizontai direction.
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Outriggers may be used on buildings to support
ground-rigged self-powered platforms where the point
of suspension does not exceed 130 ft (39.6 m) above
a safe surface unless a continuous means of engagement
1s provided on the face of the building where the
maximum rise of the platform shall be limited to 300
ft {":}7' m}
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the direction of, a registered professional engineer to
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{a) Platforms shall be mqmmd to be discng’mtd
flLJIJI L{‘ HEC] f1 h das

T'Ft_c"‘i arier cacn ua";,r' s use or the }_eruUlul‘:
shall be :am,ur':d and stored at grade with the power
supply disconnecied. All suspension wie ropes shall
be attached to their outriggers with forged double-
1ockKing snap houks o1 equivaleni devices.

(b) All outriggers shall be secured to a certified
anchorage on the buliding during the entire period 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 counter-
weights secured to its inboard ends. It shall also be
tied back to a certified anchorage on the buiiding
with a minimum of 7¢ in. (8.0 mm) wire rope. The
counterweights shall provide a stahility factor of 4
against overturning or upsetting ot the outrigger. kach
counterweight <hall be permanently identified as to itg
welght.

(¢} Accesg and egrese chall be from a cafe curface

such as grade
mn

or
of sugpencion. Th
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3.5 Daviis and Rotatabie Ouiriggers
Each installation shall be designed bv. or under the

direction of, a registered professional engineer and shall
comply with the following reguirements.

5.1 Tvypes of instaiiations
(a) Davit installations, where the scaffold platform
b

ahove the hmldmg fare hping carviced
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(2} The scativid platfonn and daviis shali be pro-
vided with wheels, caslers, ur a carriage for traversing
norizoniaily o workstailons or storage positions.

(3) The davits shall be high enough to prevent a
suspended scaffold from striking any building compo-
nents.

(4) Davitg
allow the davits to be readily rotated.

chall he nrovided with I"\Pﬂﬂﬂgc that
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egress from the working platform. For this type of
mistaliation:

(/) The point of suspension shall not be more
than 130 it (40 m) above a safe surface uniess a
continuous means of engagement is provided. In the
latter case. the maximum rise of the platform shall be
limited to 300 ft (92 m).

(7} Access and eoress shall onlv he from an

sich as grade floor or a root surtace below the point

of suspension and shall nrm‘*lurifl Nersons rlw_qug nver

a bulding’s parapet or guard rm]mg for access to or

egress from a secaffald
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it and rotatable outrigger installations requir-
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work locations on the same clevation. or this type of
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(/) The davits or outriggers shail be inserted into
sockets secured and rigged with the suspension ropes
before being raised to their vertical position.

(2) The davit and outrigger sockets shall be posi-
tioned to nrevent their thnn raised at lesc than 7 rjeg

in respect to the facade bemg serviced.
F 21 Thavss 1

1) Ldvi
to assist in traversmg,
(dj For all davii and rotatable ouirigger mstaliations:
(1) The sockets shall be made from structural
steei hot-dipped gaivanized or other corrosion-resistant
material.
{2) All bolte, nute. and nins <hall he made trom

stainless steel.
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reach of 8 ft, 6 in. (2600 mm).

(fi Davits that are not permanentiy dedicated 10 one
specific socket or base location shall have a maximum,
fuily assembied weight of 300 ib (i35 kg).
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3.5.2 Design Consideration. Each davit or rotat-
able outrigger installation shall be designed and 1nstalled
to ensure that 1t has a stability factor of 4 against fallure
based on the rated capacity of the hoist being used.

The following shall be considered in ithe design
calculation of stability:

(a) the rated Ioad considered with the platform n
its most outboard position with respect to the davit or
outrigger anchorage;

{b) the inclusion of moments due to appropriate wind
forces for exterior installations, as defined in paras.

324 and 3.2.5;

(¢} dynamic lvads that need not be considered con-
currently with wind loads:

{d) deflection of the dawvit(s) due to the foregoing

3.6 Hoisting Machines

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

equipment is required to be raised and lowered.

Each hoicti ng machine chall rsz-gllnrn the qpplmmlnn
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of a mutivatmg force to raise and Inwm its suspended
or EtlﬁﬁﬁﬂFﬂ load and chall ha dae;
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to arrest any overspeed descent of h
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oad.

# o
specific design requirements described in paras. 3.6.1
throngh 3.68,
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SAFETY REQUIREMENTS FOR POWERED PLATFDHMS
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3.6.1 Frime Wiover. Each hoisiing machine shali
be provided with a source of power sufficient to raise
and fower 1235% of the hoist’s rated ioad.

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

mrima mnvar frr a hraet chall he nratected with a
l-ﬂll]l.h‘ AL EIE T B o N F = - -'-"‘-'-'H-'1 ----- T r"‘-l"‘-"-l"-'l-'-'“ T A mEE -

current overload device or a circuit protected by a
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carriage. Motors shall be :::f weatherproof design for
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with the manufacturer’s nameplate listing all pertinent
i Ca g e e

(b) Air, Liguid Propane, Diesel, and Hydraulic Mo-
tors, or Manual Force. These power sources may be
used as the mouvatng power for instaliatons provided
that the application complies with all requirements of
this Standard.

{c) Gasoline Motore (3asohine motors chall not he

used as the prime mover for any hoist or placed on

LN D Dadiimmamen O 0 _ndiwmmn N |
L T UPEEH NMSWLILT D, JPECU ALy HELID LY
- typ l"nu:tmn type speed reducers shall

(a) Spaed TE{iUCE[S shall be directly connecied 10
the drum or elevating mechanism of the hoisting ma-
chine. 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 shall

r‘*nnfﬁrm rn ﬂ-'mr :rqrﬂﬂnrHc pcfnh];ched hu thn:- ﬂm.ﬁriﬂﬂp
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Gear Manufacturers Association. Lac:h shall have a

:.".r:l-‘l"l..l'hr".n ‘F".‘nhf‘nr n‘F Mt I.n o
P R e b LR AL WFL AL A

a T L

3.6.3 Gearing. The rating, swrength, and surface
durability characteristics of gearing shall be in confor-
mance with good engineering practice and shaii comply
with applicable standards of the American Gear Manu-
facturers Association.
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Change in the dlameter

thnigﬂpg machinery chafte and cheava chatfic
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excessive stress concentration in the shafts. Fitted keys,
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connections subject to torque. All threaded fasteners
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3.6.7 Drums and Sheaves. Hoisting droms and
sheaves shall be designed tor vse with wire ropes of
not less than %, in. (7.94 mm) diameter.

(a) Winding Drums. Each winding drum shall be
provided with a positive means of attaching the wire
rope to the drum. The drum portion of the attachment
shall be capable of developing at least 4 times the
rated capacity of the hoist. The wire rope portion of

the attachment shall develop at least 80% of the wire

royma catalao ctrarmot
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(1) Each drum shall be pmwd :d with a means
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(2) Each drum shall have a minimum of three
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(3) On drums where the suspension wire rope is
not maintained under tension at all times, a means
shiall be provided o prevent the rope from moving off
the drum ends or causing a loose wrap on the drum.
A loose wrap detector shali be provided which, when
acluated, will shut off power to the hoist and actuate
ine hoisi’s primary brake. All hoists shall be provided
with a means to maintain tension in the wire rope
during rerigging.

(4) Hoist drums shall have a pitch diameter at
ieast 10 times the diameter of the SISPEensIon wire rope.

(b} Traction Hoists. Each traction drum or sheave
hoist shall he

torce from the suspension wire rope to ensure reliable

friction contact between the rope and the drum or

::JanTI'IrTPFI to rIPPPnH NN a r‘g_n!ixﬂlﬂn::

i B A T T LY (I Tk

sheave under all conditions,
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means of obtaining traction. Further, each traction hoist
chall he decionad and caonctructad ea that tha
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wire rope cannot be unintentionally disengaged from
the hoist,

(¢} Traction Dmm Hoists
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1
surfacc on thce drum will not have a s:lﬁ:tnm-:ntal Effﬂct
on the suspcnsion wire rope,
(2) Each drum shall have a pitch diameter not
iess than 18 tunes the diameier 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 aroove) shall have a nitch diameter not les
DI- Ll ._I' -.-‘ I A LA L T
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than 22 times the diameter of the wire rope used.
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(f) Fairlead Rollers. Fairlead rollers that change the
direction of the wire rope less than 10 deg shall be
at least 3 umes 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.
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(1} All hoists shall
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s prime mover is interrupted.
{Z) The primary brake shali be rared 10 stop and
hold not less than 125% of the rated load of the hoist
buil 1n no case less than the maximum lifting capacity
ol the hoist.

(3} Each primary brake shall be directly connected
to the drive train of the hoist and shall not he connected
(o the drive train by belts, shear pins, clutches, roller
chains, or friction devices.

(b} Secondary Brake
(1) Each hoist shall be provided with an a

wwos 1 erd L1 1 s T _a 1L
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of the rated load under an auclcmtmg or mn:mp:r;td

be provided with a primary
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autormatic
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shall stop and hold the platfﬂnn within a vertical
I ~E YA L. FETN

L= s LR BN WL "-..Il =T 11l. tUIU lll“l}

(2) The secondary brake shall act directly on the
SUSPENsIOn wile 1upe on a taciion hoist. On a winding
drum type hoist, the secondary brake shall act either
Oit te suspensiun wire rope or on the drum or drum
extension. Failure of the hoist drive train shall not
picvent uperaiton of the secondary brake. The actuating
mechamsm ol a secondary brake may be separate from
e Drake.
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before the hoist is stopped by the primary brake.

IJH .I—I‘ll‘-dl.'-"'ll ﬁﬁﬁﬁﬁ -'-l L"nl-’ﬂ FL‘“‘I L‘ﬂ L
[ LYVCTY SCCONGary ordanc 5indn
L

tested according to thc: manufacture

I
o g il s A1 7D
l:l]lLI: “l dccoraancc "r"i'll.l.l pala. T.l.J

by any other d

narmal anaratin tha ¢

LA FE L NAdual l-.l'l_ﬂ"-’l Iﬁll'\_ﬂ'l.l.‘ L g 'l_l'

s recommendations

(5) The design and nstallation of every secondary
brake snail
enclosed.

be such ihai ihe tnggenng mechamsm 1s

(c) Overioad Protection. Overioad protection shall
be provided in the hoisting or suspension system 1o
protect against the equipment operating 1n the up direc-
tion with a load 1in excess of the capacity of the hmst
braking systems.

(d) Br{ziu?i; Loads. Dynamic loads
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(e¢) Braking Actuation Results., Actuation of the sec-
ondary brake shall not:
(i) damage the suspension wire rope,
(2) '1mpose an overturning moment 1 excess of
15% of the system’s stability;
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of 75% of their yield strength.
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compliance with this requirement.)
3.7 Suspended Equipment

3.7.1 General Requirements. The design shall
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compiy with the provisions set forth in para. 3.1.1.
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pended unit of an equipment installation shall be pro-
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SAFETY REQUIREMENTS FOR POWERED PLATFORMS
FOR BUILDING MAINIENANCE

3.7.3 Suspended Unit Stabiiization Hequire-
ments. When the suspension points on a suspended
unit are not at the unit ends, the umit shall be :‘If'ﬂ.mrlﬂﬁ

to be continuously stable with a tactor of 15 to |

agal_qg[ HEP”1HU nnder all conditions of use
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3.7.4.1 General. Guide rollers, guide shoes, or
building face rollers shall be incorpuraled on the sus-
pended unit of all installations. Guide rollers and guide
shoes shall be designed to compensate for normal
variations in building dimensions and to permit hori-
zontal leveling of the suspended unit.

All rollers and shoes for vertical travel in guides
shall be of the positive engaging type so as (0 minimize
horizontal displacement of the suspended unit longitudi-
nally or away trom the building face being serviced.

All suspended units shall be provided with face

rollers to prevent the unit from abrading the tace ot

the building when there 1s a possibility of the unit
contacting the face.

27 A2 Entranca of Ellide
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its IGWGSI dC%LCHl or ascent speed for making 1h=:
cngagecment with the building guides.

3.7.5 Manned Suspended Eauipment (Work-
ing Piatiorm)

3.7.5.17 Enclosures. All suspended working plat-
torms shall be provided with a guardrail system on all
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horizontally at any point along the top guardrail. The
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enclosure on the ends and outboard 51de, The inboard
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enclosures shall consist of a top guardrail, a midrail,
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applied horizontally over any arca 12 in. (305 mm)

squarc. 1nc matcrial shall contain no opcning large
cnough to allow the passage of a ball 2 in. (51 mm)
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guardrail system shall be of the positive type. Set
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SCrews and friction connections are unaccepiable.
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platform shall be constructed of a structural grade
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[t shall not be less than 24 in. (610 mrﬁ} wide and
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mm) wide passage alt or past any obstruction on the
piaiforim.

The flooring shall be of a slip-resistant type and
siall contain no vpening thai would aliow the passage
of a 1 in. (25 inm) diameter ball. IT larger openings
are provided, ihey shali be proiecied by placing a
screen under the opening. The screen shall have holes
that will reject a 1 in. (25 mm) diamerter bail.

The working platform shail be provided with a means
of suspension that wiil restrict the piatform’s inboard
to outboard roll about its longitudinal axis 1o a maximum
of 15 deg from a horizontal plane when moving the
itve load from the inboard 1o the outboard side of the
platform.

3.7.5.3 Cable Storage. Any power, control, or
communication cable suspended from above the plat
form shall be pmvided with a means of storage to
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platform.

3.7.5.4 Cable Stabilization.
provided foi
and lines,

A means shall be
the stabihization of ail suspended cabies
other than the suspension wire ropes, ar
imtervals not to exceed 200 {t (61 m) for nontensioned
cables and 600 {1 (183 m) for cable under tension from
an external load.

3.7.5.5 Controls for Vertical Movement
(a) All operating controls for the vertical travel of
a platform shall be located on the plaifform and shall
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(b) Every manned platform shall be provided with
an emergency means of interruptng the power supply
at the operating stations on the platform.

aduid

(c) The maximum rated speed shall be compatible
with the equipment provided and with the building
guides, but tn 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 30 ftUmin (0.254 mJs).

3.7.5.6 Communications Requirements. A
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Tools, water tanks, and other items shall be secured
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of the platform.

Ull oIl I.lll.- IlUUI

3.7.5.8 Fire Protection. A manually operated
approved Twvpe B-C portable fire extinguisher shall

be securely attached on all manned plattorms. Fach
extinginsher shall he nroperly maintained and nrovided

with a durable maimntenance nspection tag.
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ladders, stairs, or pianﬂl’mS shall be provided for safe
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except for lhﬂae lhat land directly on a safc horizontal
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system or handrails.

3.7.5.10 Faii Protection. Provisions shall be
made for anchorage of the tail line or lanyard from
each occupant’s safety belt or harness.
() For all the
each occupant ahali be SELUI‘"‘d to either a un&,le Iength

l:rﬂx anized wire rope |"hn”r-:l]|r1 2 T oa o

L
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nI'a‘rfrwma tail line or

htelme for each platform occupant.

The trolleyline chall be not les:
in diameter and shall be anchored at each end to a
structural part of the platform and secured at the
midpoint to the guardrail system.

(b) Separate hanging lifelines shall be of one of the
types specified 1 ANSI A10.14, Requirements for
Safety Belts, Harnesses, Lanyards, and Lifelines for
Construction and Demolition Use, or i’]ﬁ mn. (8 mm)
wire rope.

(¢} Separate hanging htelines shall not he used when
a scaffold platform containg an overhead structure that
would restrict emergency egress of the occupants. In
such cases.
secondary wire rope system or be suspended by four
wire ropes. The occupants in such cases shall be secured
to the scaftold platform by fall protection equipment.

Provisions shall be made to prevent any secondary

wire rope trom hanging below the platform.

the plattorm mav he eaninned with a
r v be equipned with a

27E11 C.
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Platform. Single pc:z-int Suapcndcd wc:rhmg platfﬂnnb
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following requircments.

:“* 'El nnnnn ..-' -l‘ l!'.-l-.— l:—
1 k

VUSRI IJaca vy i

I.I‘:I

(uj Each single point suspended system shaii be
equipped with a secondary wire rope separate from the
suspension rope, which will not permit the working
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lattorm or chair to tall should there be a failure of
the primary means ol support.

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

i ] T Fa 'I’"IIH"‘ Aarrva chall ha ectalla Tha dacio il

1/ L R l—"l-l-lnll"l-"l-l.l.l- SLLLLLR LA ﬂ'l.-l'.-l-l.-l' L= A4 1% Wi 3[51I RINEE NN
limit the maximum tilt by the movement of the operator
tas 1{ Ao

r 4 ad ln_I.'L.'EI,

(d) The platform shall be cuntinuuusly -:ngagtd to

a building guide{s), or ﬁtr:rn‘ui‘ﬁr ty secured as noied

in para. 2.3.3.1(b)(1), during its total vertical travel on
I

J.:., uuuumg

3.7.5.12 Ground-Rigged Suspended Scaf-
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platforms sha]l ::umpl.y ith all the requirements of
a2t al '1 ’1' ﬂ ap— | 'Y My | I, Y | e S o i e e I
praid.  Jeododild Ul TIGIENL Halions ol paras. o.4
and 3.7.5.

f lemirsnd s opmard sirosrvarmndnd smlatfammeme alall L

WiUdndT i EELA SUSPCIIULUG Patiul iy shiall uce s udicy

the end of cach day’s use by one of the following
mcthads:

(a) ground-rigged suspended working platforms shall
oe disengaged flom suspension poinis afier each day’s
use; or

(b) they shall be secured and stored at grade and
disconnected from the power supply from within the
buliding being serviced to prevent use by unauthorized
persons.

DT E 1T Dawnrmwmed Do o dnnn. r

h.—. =i sl .
Jad od. I T OUOYYEITEU DUdlbWﬂlll hlldll’b. l"'l}"lr'h'-

ercd boatswain’s chairs shall not be used on buildings
of window cleaning ai clevations higher than 75 fi
(22.86 m) above grade or another safe surface unless
h continuously siabilized.
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3.7.6 lJnmannad I5‘1.'lll":nl:lnr"l..rl.l:ln.r'l Fnlunmnn-l-

(Automatic Equipment — Unmanned Platform}

3.7.6.1 Enciosures. All suspended unmanned
units shall be provided with a screened or sohid enclosure
(0 prevent any loose object on the nmt trom talling
during use of the eguipment.

b i B s T o R R
9.7.0.2 Construction. The siructural portion of

the suspended unit shall be constructed of structural
wiih the conditions and
service to be rendered by the equipment

3.7.6.3 Cable Stabilization. A means shall be
provided for the stabilization of all suspended cable,
other than %uspenainn WiIrc 1Opes, ai intervals not io

. =

grade materials compalible

exceed 200 ft (61 m) for nontensioned cable and 600
i F1Q27 't For mobln csemedoe oot - o
AL N hudF 110 Wl edlriv WiivCl LTIV,

the vertical tra
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SAFETY REQUIREMENTS FOR POWERED PLATFORMS
FOR BUILDING MAINTENANCE
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on the structural or carma

unit 1s suspended.

- il

1u; L.-H’LEJ’EEHLH- Controls. Lach unmanned bprLllULu
unit shall be provided with an accessible overnding
emergency conirol at each operating siaiion on ihe
structural or carriage assembly from which the unit is
suspended. The aciivaion of said conirol shall prevent
any further powered ascent or descent of the suspended
unii. (he emergency coniroi shaii be red and shaii be

labeled “EMERGENCY STOP.”

() (Jhstruction Control When a buildin

the subject equipment is installed presents

on which

B a9

hazard 1n

the torm of outsets offcets or ?rnlraﬂl'lnn. in the normal
path of vertical travel of the suspended umit, the unit
shall be provided with an obstruction detection system,

3.7.6.5 Maximum Rated Speed. The maxi-
mum rated speed of vertical tavel of any unmanned
suspended unit shall be compatible with the equipment
provided and the positive bullding guide system instalied
on the building, but in no case faster than 120 fumin
{0.6050 m/s).

1. 7686 Communication Ra equl
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way voice communication equipment Ehd" e provided

at thE" Oneratino area from which the nnmannad 11n;
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suspended. The communication equipment shall provide
|
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within the building, which shall be manned at all times
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3.7.6.7 Fire Protection. A manually operated
approved Type B-C portable fire extinguisher shall be
provided on the carriage assembly from which the
unmanned unit 1s suspended. Every extinguisher shall
be properly maintained and provided with a durable
maintenance inspection tag.

27682 Access and E

*ioe e
1 Tr il

(a) Suitable access to and egress from all unmanned

suspended equipment shall be provided fur the operation,
maintenance, and repair of the equipmeni. This shall
include runways, ladders, or plaiforms ihat may be a
part of the building.

(b) Every building that is provided with unmanned
suspended equipment shall have provisions tor the
instailation of manned equipment to he used tar mainte-

nance not performed by the unmanned equipment.

3. ? 6.9 Upper Travel Limit Switches. Uppcr

1t curitrnhar andlae datrantaon o
o LRELE 7 FY bl ] LADIRAS WP LW NI RN ] ﬂl]ﬂll UL l..”.l..l'ﬁ'lucu
to prevent the travel of a suspended unit beyond the
narmal ivrmeuar lismaat ~AfF frasral
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SAFETY REQUIREMENTS FOR POWERED PLATFORMS
FOR BUILDING MAINTENANCE

3.8 Remote Traversing Units

When necessary because of building design. equip-
ment may be used that 1s designed to permit remotely
controlled traversing of the root carmage trom the
platform, with the platform at elevations on the building
other than its uppermost position. Each installation of
this type shall incorporate at least the following safety
features.

(a} The roof carriage must move by power and be
guided by tracks attached to the roof structure.

i'L'il lirhnﬂ "‘I‘I.‘l .q1.1+r,‘-m R i L ey lnd wryvmme
1 L LI Rl t—-’ll'-l-ln-ll-'ll 1 i3 1UJFL-1[UL-U LLIvA

ft (30 m), it must move horizontally by a powerized
Fravrr A ores o e B e e

LARrlhll Wil ¥iey ¥rlllwll JlILEAaL  JICL WL L-Jll]l.,.IEIl
resist wind forces parallel to the building wall.

5 L |

(¢} The control sysiem for the horizonial itavel shall
incorporate devices that automatically ensure that the
position of the plaiform is mainiained in proper relation-
ship with the rool carmage.

(d) 1.amits to horizontal travel shall be provided by
electrical or mechanical limit stops so that movement
ar any working position be no farther than required to
accomplish the specified maintenance cycle.

!'rqf'-'J] |1 he hornzontal contro 0l r‘lr.rul!‘ chall r‘*g_n[:.ﬁn the

- - LFdm s s - ERTAL s e

same degree ot protection and redundancy as 1s required

nt a vertical control circuit.

(f) The normal traversing control station at the roof

r"'.:r-rr'l e mnet aitamaticeally ha
. & B ﬂ: Ak LskLrS L’Ih.rll.'\..l'll.ll.l.l.l.‘_-l_l.‘_.ll-r B 1A EF

platform 1s not in its upp{:rmust pna:lmn.

1R dwild L]uuuutunm 1O7 COMUNIUOUS 1.1La'l'l|. of 3ia

tion of the platform must be mect as the roof car and

r\‘n r."'\.m A E e 'H'-I-!d-‘-l-l
Prawviioning drc iraversca.

) B e
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(1} Provision must be made (0 ensure proper auto-
imiatic uauuung of ilic power cable.

(1} 1I horizontal guide members are used, provision
must be made 1o prevent verticali ioads from being
imposed on them.

3.9 Supported Equipment

3.9.1 Generai Requirements. All supported
equipment shall be adeguate to support its rated load
under any condition or position of loading, and shall
comply with the provisions set forth in para. 31

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

The load-rating plaie shall be made of a noncorrosive,
permanent-type, compatble material and securely fas-

AsSME A120.1-2001

tened to the umt. All letters and hgures on the plate
shall he made hy printing, stamping, or etching, or
shall be cast on the surface of the plate. The letters
and tigures shall be not less than Y, . (6,33 mm),
with the load indicated in ]fa in. high (13 mm) hgures

‘The letters and hgures shall be maintained 1n a
legible condition.

193 Buildinao {_‘r_’- vtact

t Mambers

3.9.3.1T General. Friction wheels, cog wheels, or

other means shall be 1ncorporated to provide climbing

traction between the supported equipment and the build-
‘.ir"lr'l tinnal “Uldu :*h-':T! Iv-....:n
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iIncorporated as may be rr.,qum.:d to ensure that the
held in
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ment with the building guides.

3.9.3.2 Entrance of Guide Shoes or Wheels
Into Building Guides. At the point where the ma-
chine’s guides enter the building guides, they shall be
properly aligned by means of launch guidc mullions
indexcd to the building guides and rctained in alignment
with the building guides.

3.9.3.3 Manned Equipment

() Aidl the provisions ol para. 3.7.5 shail apply o

manned platforms on supported equipment.

(b) Manned supported equipment shaii not be depen-
dent upon f{riction 0 maintain its vertical position
relative 1o the face of the building.

3.9.3.4 Unmanned Equipment. All the provi-
sions of para. 3.7.6 shall apply to unmanned equipment.

3.10 Suspension Wire Ropes and Rope
Connections

The specithcations for the suspension wire ropes
and connections recommended h'l..-' the hoisting machine

manutacturer shall be used for e..:u:h specific installation.

3.10.1 Wire Rope Classifications. Preformed or

onpretarmed, consisting of the following typical but

nonpreformed fifm L P,
not necessarily all mcluswe, wire rope classifications:
6 x 19 7 x 19 6 x 37 or 8 x 19,

The following 1s for purpose of clanfication: The
firet numher nf the identity refarc tn ths

== maw—moan |'--'||-'a-a-l|-1.-.-'|l LT R

strands contained in the rope. The second number of

Thnﬂ |.r'|.|=-r1r|1*1.} referc ta tha oeanaral cata
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of wires r::'::-ntamed in each strand.

A 10 1|.|.r1rp l:‘l“'l'-']ﬂrl mavy hava 18 th
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per strand, but not more than 12 outer wires in each
strand,. A 37 wire strand m
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wires per strand, but not more than 18 outer wires in
each strand.

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

f’n] two or maore Inuprq of contrahelical galunni?ﬁd

- m

armor w ll'F.'S

fhl wira rona ctrande ag deceribhed ahave:
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(c) 12 X 19 combination cable.

3.10.1.1 Grade of Wire Rope
(a) Carbon Steel. The minimum grade of wire rope

n.n:l.i-m'l‘tt.u-'l E".I"'I II hﬂ- 11"I'I.ﬁ'l"|"‘|'l. ﬂr‘l 'r“l1|"‘|'l.1..l' 'I'."TPF"]
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REPES shall be fabricated of either drawn galvanized

oaluvanizad W n‘.ﬂ- rOne ohq" ha
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wire of cqual grade.

a,
)

(b} Stainless Sieel. Stainless ste
316, or equivalent may be used as a means of suspen-
sion, bui vuly when specified by ihe equipmeni manufac-
lurer. The [atigue life of stainless steel may be less
ihan carbon sieel. Therefore, a more flequent rouiine
inspection is required to determine the condition of
any sidainiess sieel rope used.

3.10.1.2 Rope Cores. Rope cores shall be fiber

a
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WIle ropcs ;5 im ViU 10 1} in dia
but shall not be used in eight strand rope
L,um'.:u l::ml..;un.'m CONAUCtors 1Hiay be used as COres
when specified by the equipment manufacturer and
fvund accepiabie Ly ihe wiie rope manufaciurer.

{il':l

3.10.1.3 Rope Lubrluatlnn. The wire rope and

TL.P- ‘:1‘- -- e ey .-l---l.l l-'a. -- — 1 ol d= rl 5 o 'I']—-.- a3 +vy S r.f ---'-nnl " _
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turc. The lubrication on traction hois Ing ropes shall
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3 '!"J."! 4 D Eign Factor, The minimum design

by the fﬂlluwmg fnrmula:

F = SN/W
where
N = number of suspcnsion ropcs under load
S = manufacturer’s catalog strength of one suspen-

51001 FOpe
W = maximum static load at any point of travel

3.10.15 Mmlmum Diameter of Su5pensmn
Wire Roneg, S

)

SAFETY REQUIREMENTS FDH FDWI:HI:D PLATFORM
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form with the required facior ol saieiy, bui In nv Case
0 5 . a . 8
shall the size be less than /i in. (8 mm) in diameter,

3.10.2 Limitations

2.10.2.1 Reverse Bends. Only one reverse bend
within a length of seven times the wire rope lay 1s

narmit n:-rl
r

=i LR R R T

3.10.2.2 Angular Displacement (Fleet
Angie). 1he angular displacement (fleet angie) between
any suspension wire rope and a hoist’s drum shall not
deviate more than /! deg trom perpendicular to the axis
of the drum at the point of contact of the rope with

the drum
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pe Tag. When suspension
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remain in that location, a corrosion-resistant data tag
stiall be securely attached to one of the wire rope
fastenings or to a substantial component of the sus-
pended unil, readily visible w nieresied persons. Thus
data tag shall bear the following wire rope data

(a) diameter inciuding units, inches and/or mm:

(h) construction classification;

(c) whether nonpretormed or preformed;

(d) grade of material used,

{f) name of thc manutacturcr of the rope;

(g) month and year the ropes were instalied,

(h) name of the person or firm who nstalled the
ropes.

3.10.3.2 Type of Tag. A corrosion-resistant data
tag shall be used. The minimum height of the letters,
stammped or etched, shall be Y in. (1.6 mm).

3.10.3.2 Rope Renewal Tag. A ncw tag shall

Lh.n e b oy o o m ..... i 1 L% T P
oC  iMSw@ancd al cacn lJ'i..- L LB WY 1] . LA L | 1UFL3 arc
resocketed, the original tag shall be retained and a
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Supp iemental @ag si 1OWIT ig i€ Qdi€ O TES0CKElI TE and
the name of the person or firm who resocketed the
ropes shall be provided.

3.10.4 Securing of Suspension Wire Ropes
3.10.4.1 Winding Drum Hoists

(a) Drum Endc The drum ends of qlmnr:-nr.lnn wire

—— - " oo

ropes in winding drum machines shall be secured to

the drum hu ﬂpprm]hr decioned clamne or one of the

- ——— o==== e

methods descnbed in para. 3.6.7.
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fastenings shall be of the nonswiveling or nonrotat-
ing type.
3.10.4.2 Traction Drum or Sheave Hoists
(a) Suspension Point. The wirc ropes, at the point
of suspension, shall bc fastened in such a manner that
all portions of the rope shall be readily visible, except
that portion inside a rope socket when used. Such
fastenings shall be of the nonswiveling or nonrotat-
Ing type.
(b) Tail Line
(1) Provisions shall be made 10 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 taill hine cannot pass
through the hoisting machine atter the hoist has been
reeved

le ~ - 1 ] TR
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3.10.5 Types of Suspension Wire Rope ras-
tenings. Fastenings shall be of the type and size
specified by the holsung machine manufaciurer, siail
be capable of developing not less than 80% of the
rope manufacturer’s rated catalog strength, and shail
be one of the following types:

(a) windividual tapered babbhitted sockets;

(b) zinced fastenings for wire rope '/ in. (13 mm)

diameter and l*‘:rnPr‘

& - a s

(c) swaged fittings;
f 4l athoar trvremne At Fnﬁi‘nn;nﬂgﬁ cnihotantintad ke tancila
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and fatigue tests conducted by a qualified laboratory;
PR R RETS LT R OR[N B R L
(€) TOrgea ) 1ype€ rope Clips, instanucda oy a quaiiic
person.
NOTES:
(1) Types (a), ( d (J) shall be attached w the rope by
the wire rope ::,“..,.EH...{ rer, hc sting machine manufacturer, or another

authonzed representative.
(2) "U™ wpe wire rope clips shali not be used for fasiecning al
the point of suspension.

3.10.6 Minimum Number of Wraps or Length

of Susnension Wire Rones

(a) Winding Drum Type Hoists. Each drum shall
Cf}ntain a{ least "'h'l"ﬂ.-lﬂl. AT Pwrrs o nF i"h -l:"'ll.ll."'ﬁl‘_"l'l"lul:"iﬁﬂ LS 1) ‘lrl‘::_
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rope when the suspended unit has reached the lowest
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3.10.8 Adjustable Shacklie Rods (When Used).

T'he nondrum ends ot the suspension wire topes, it
required by the equipment design, shall be provided
with individual shackle rods, or equivalent, that will
permit individual adjustment of the lengths ot the ropes.

Poawar Circuits

- W = B mE W om r - e w

Components

Power and control circuits shall operate by hydraulic,
pneumatic, electrical, or other suitable means that pro-
vide at least the minimum safety requirements as set
forth in this Standard.

3.11.1 Electrical Grounding. All exposed non-
current-carrying metal parts shall be grounded. The
equipment grounding shall be done by means of a
grounding conductor included in the power cable used

fiar :_.r-.pnm*rm g the eaqminment to the t.llnnl‘u

LIDIT] The vronnd-
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Ing Lunduamr shall be bonded to the equipment metal
frame at one end and terminated in the grounding
contact of an approved grounding-type attachment plug
at the supply end. All exposed noncurrent-carrying metal
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
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the stcel support ropes, provided that the steel ropes
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and the grounded carriage to cnsurc a good grounding
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2.11.2 Electrical Wiring and Components
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2.11.2.2 Circuit Preotection. The building
power supply for the equipment shall be an independent
circuit provided with a disconnect switch.

during normal operation.

3.11.2.4 Circuit Potential Limitations

(a) Circuit potential installed on a roof or other
exterior location for service to the equipment shall not
exceed 6() V except when located at street or grade

elevations, i which case the potential shall be hmated
to 230 V.

(b) Circuit potential to electrical components on
manned platforms shall not exceed a nominal voltage
of 480 single or polyphasc.

(c) Circuil potential permitted for operating devices,
iimit switches, and electrical interiocks shail not exceed
a nominal voltage of 230 single phase.

{d) Circurt potential limitations for hand power tools
nsed on a working plattorm chall not exceed a nominal

voltage ot 230 single phase, which may be included

in the fmnnmPni S power circuit,

-

3.11.2.5 Equipment Electrical Service
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(a) Recepiacle and Cable System (Power). Provisions
for electrical grounding shail be inciuded with the
power supply system. All supply receptacles shall be
of a weatherproof type and shall be installed in accord-
ance with para. 2.3.6.

(b) Runway Conductor System. Electrical runway
conductor systems shall be of a type designed for use
in exterior lo
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(c) Power Supply for Mainienance Tools. Electrical
power may be provided (o outiets on the carriage and
on the suspended or supported unit for operation of
manienance ools.

3.11.2.6 Travelin

na Cahle
{a) Traveling Cﬂbf Provisions. Cﬂnducmrs for con-
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SAFETY REQUIREMENTS FOR POWERED PLATFORMS
FOR BUILDING MAINTENANCE
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sioning, or other causes. (See p

(c) Storage of Traveling Cable

(1) On manned platforms, cable shall be wound
on drums designed [or that purpose or placed in a
container outside of the working area.

(2) On ground-rigged manned platforms, cable
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contained as described above.

3.11.2.7 Control Panels or Enclosures
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proof enclosures.

(b) The control system for controlled units shall
include devices to provide protection against electrical

overloads and shall have a separate method for breaking

the power circuit in case of an emergency, independent

of the direction control cucuil, Three-phase sysiems

shall have protection against phase reversal and phase
failure.
I'he control system shall require the aperator to follow
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predetermined procedures in Uperatmg the suspended or
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equipment (o be disconnected in the event of a mal-
function.
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(c¢) The control system for the equipmenl shall n
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(d) lndependent of the direction control circuit, the
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mcthod for breaking the power circuit in case of an

CHICTECNICY.

3.11.2.8 Eiectricai Protective Devices
(u) Type of Devices. Electrical protective devices
and interiocks of weatherproof type shall be provided.
locks for Carriage Positioning De-
VICE. thrc the installation includes a manually moved

e [ e e 4 1 i aF 1 | 1
LLACAICSS Lmlmgt, eleciric Culdel s ) shall be Proviaca

and so connected that the operating devices for the
suspended piaitform shalli be operative oniy when the
carriage is located and mechanically retained by a tie-
down at an estabiished operating point
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4.1 Inspections and Tests
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NOTE: It is the intent of this ciause that the complete installation

be tested. If a platform or other component has not been provided,

suitahle temporary components <hall he utilized for the test,

(h) To determine that they are in safe operating
condition, all parts of the equipment, including control
systems, shall be inspected by a qualified person and,
where necessary, tested by a qualified person, at intervals
not exceeding 12 months.

{¢) Parts subject to wear, such as wire ropes, bear-
ings, gears, and governors, shall be inspected or tested
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as to affect the safc opcration of the installation.
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nspections required by para. 4.1.4, shall be made by
a quaiified person. The resulis of these wspeciions and
tests shall be recorded in a log, which shall be available
o1 ivg cnity shail
the inspection or test and shall be signed by the person
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inaking e mspecilon or iesi,

4.1.3 Speciai inspection oi Governors and
Secondary Brakes

(a) Special inspections and tests of the povernor and
secondary braking system shall be made at intervals
not exceeding | vear

(b) The inspection and test shall include a verification

that the initiating device for the secondary braking
system operates at the proper overspeed.
Illlﬂ!l I'F rl.l"l.l:l..l"'I'l1 it b ko 280 o T4 Ln e TE Tk e o W - l-'a

lat | = : L =]
P I B | S CEIILLSTR L L !J\--I Ferl bl l%bd Bl L%

evice may be removed from the

|| I"’l.lr il uu\.-l..’:uul.h.. | 8§ -

ﬁe]d, the inttiating d

.ﬂ.l"l'| ataal-R:01 F\Hrl o e # L nnnnnnnn _,..: o~ -“ﬂl.ih
\-11 1--I'Il-I ||- LAl J%liL L'AJ lI.I. ﬂl]'...l'lJ 'I-..-'Lil..l].l:.llJ Ll 14w 11 v
such tests.
PN R o T " ETE § TR TR T = o
[ LG HHNSPCULUIWLL Sidll Hviuude a velrnicatlon ol Ui

proper functioning of the secondary brake. If an adequale

P— A L f nl i - | Fady BN o1 .
LESL diliiut e periurmed 1 e neid, ue noisung

mclude e daie of

F‘i"n iy L

| =
o LT LS l...-'b..]l..liylu'l..-lll an

b 4 L T WL
IR QSR WY WENL Illﬂ.}'

to a shop cquipped to make such tests.
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(e} If any hoisting machine or iniliali'ng device for
the secondary brake system 1s removed from the equip-
ment for testing, ail reinstailed and directiy reiated
components shall be reinspected prior to returning the
equipment instailation o service.

4.1.4 Wire Rope Inspection Procedure. The
need for replacement of suspension wire ropes shall
be determined by regular inspection and shall be based
on the condition of the wire rope inspected. Wire rope
In active service shouid be visually inspected once
every working day. A thorough inspection shall be
made once a month, or before each use if the suspension
wire ropes have been inactive for 30 days or longer
and are placed into service. Dated and signed monthly
reports of that inspection must be kept, indicating the
condition of the ropes.

Any of the following conditions, or combhimnation ot
condifions, shall be considered as sutticient reason for
the removal of the wire rope from service:
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lays or two broken wires in one strand in three lays;

[U_J' Ul"J'LUII_lU[l U'l tupre struciure .'hl.lLlI dX WL'IL.llU resuii
from crushing, kinking, or bird-caging;
(¢} evidence of heat damage;
(d) reduction from original diameter by more than
the following amounts:
(1) Y in. (0.397
iCr 1opc;
(2) Y4 in. (0.794 mm) for % in. (9.5 mm) to
and including 4 in. (13 mm) diameter ropes;
(3) Vs in. (1.19 mm) for % in. (14 mm) to and
inciuding 7, in. (19 mm) diameter ropes;

mm) for 7} in. (8 mm) diamc-

-:’ﬂ' noticeable rusting, corrosion, or pitting, or more
than two broken wires 1n the vicinity of end attachments;

‘f' nl.r.."lﬂﬂﬂd'! .r""-: Hnl‘n"‘:. Fﬂl‘“"‘"ﬁ ‘Irl-'\'! I'I-".r" nnnnn “.

J v IS WP WP LAallual o l,_'ﬂ [ W I.E' C]I_]_[].E UI. ]_UFL-

lay and a reduction in rope diameter suggests core
failure);

(g} more than one valley break (broken wire). A
wire break in the vallevs between strands indicates an
abnormal condition, possibly fatigue and breakage of
other wires that are not visible.

4.1.5 roist Tesi. Each day, before iowering person-
uel below the top elevation of the building, the hoist
shall be tested in the lifting direction with the intended
load to make certain it has sufficient capacity 10 raise
ine personnei back to the boarding ievel.



4.2.1 Gualified Operators. Powered equipmen
shall be used only by persons who have been instructed
and trained in its use and control by a qualified person.
The instructor shall certufy in writng that the operator
is qualified to operate the specific equipment he/she
has been trained (o operate.

4.2.2 Adverse Weather. The operation of manned
exterior maintenance equipment during adverse weather
conditions that would expouse the vperator or general
public 10 any increased hazard over and abuve normal
operating conditions 1s prohibiied.

Manned equipment shall not be used in wind veloci-
ties above 25 mph (40 km/h) at ground ievel.

4.3 Maintenance

4.3.1 Required Maintenance

{a) All parts of the equipment affecting safe operation
shall bc maintaincd in proper working order so that
they can perform the functions for which they arc
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(&) Broken or worn parts, worn switch contacts,
brushes, and short flexible conduciors of electical
devices, which may interfere with safe operation, shall
be replaced prompily when worn or damaged. All
electrical connections shall be kept tight.

(c) Components of the eiectrical service sysiem and
traveling cable shall be replaced when damaged or
significantly abraded.

(d) Gears, shafts, bearings, brakes, and hoisting
drums shali be maintained in proper ahignment. Gears
shall be replaced promptly when there 1s evidence of
appreciable wear.

4.3.Z Cieaning
(a) Control or power contactors and relays shall be

kept clean and free from dirt.
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or other contaminants.
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SAFETY REQUIREMENTS FOR POWERED PLATFORMS
FOR BUILDING MAINTENANCE

4 3.3 Lubrication. All parts of the machine and
equipment shall be lubricated at intervals and with
lnbrnicants as recommended by the manutacturer. lhe
excessive use ot lubricants shall be avoided.

4.3.4 Periodic Resocketing of Rabbitted Fas-
tenings. Hoisting ropes, utilizing babbitted fastenings,
shall be resocketed at the nondrum ends at intervals
not exceeding 24 months. In resocketing the ropes, a
sufficient length shall be cut from the end of the rope
to remove damaged or fatigued portions. Rope fastenings

of recocketed rones qhn” r'nnfnrm to ﬂ"u:- reqi .iIE...E!"lL,
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of para. 3.9. Limit switches shall be reset if necessary.
(See para. 3.10.3 for the requirement for rope taasg)
88 para =il : r oy

person shall make a required safety device or electrical
protective device inoperative, except as may be neces-
sary for tests, inspections, and maintenance. Immediately
upon completion of such tests, inspections, and mainte-
nance, the devices shall be restored to their normal
operating condition,

4.3.6 Track S'fstem. Roof track systems, tie-

FRSEIT RS nl'\l‘ -l-'r 'I"I"ilrll"l .l"l i"'lﬂ.l"l.ll LI"\.
"n--'n..i'l..-lI.t.-"]l].'n--l.].ln.:| 11 I:.J'IUT Ll Sl lcall L
maintaincd in proper working order so that they can
ﬂi"pﬂ - 'I']ﬂ - i

L

] a
I_F\-]. ITLrrane

T T Fies L & 'l

T .
LAV WY L1y LI'J. SL0LEl

rails, indented mullions, or equivalent guides located
in the face of the bmldmg, if provided, shall be
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perform the functions for which Ih::}’ are intended.
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be maintained n proper wnrkmg arder.

4.3.8 Combination Cabie Maintenance for Un-
manned Equipment. Combination cable shall be
replaced 1if any of the following condiiions occur:

(a) the strength member fails to mect the wire rope
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(b) the insulation shows signs of aging or fails to
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