eonsl:mcnon and-shall - be -built -or-in-

. stalled; in. & workmanlike manner_- ;s
(2) -Means of egres shall be continu-

“pusly. tree of al¥ obstr

- ;urdmpediments to. full instant use in t:ne

mtrwt the improper use-of an exit shall
be so designed and installed that it can-
not, even in cases of failure, impede or
prevent emergency use of such exit. -

(1} Furnishings and decorations. .(1)
No furnishings, decorations, or other ob~-
jects shall be so placed as to obstruct
exits, access thereto. egress therefrom.
or visibility th

(2} No !umishmgs or decoraﬂons of
an explosive or highly flammagte charac~
ter shall be used in any occupancy. . F

(m) A sprinkler :

inkler systems sha!l be-con-

in opers

atms condition at all_ times, and such

periodic: inspections- and- tests shall be

msde:msrenecessarym assure proper
maintenance:: v o

“(n)- Alarm and ﬂre protection sys

(1) Systems shall be under the super=

vision of & responsible person who shall

canse proper tests to be made at weekly

intervals and have -general ehatge of all
alterations and additions.

(2) Fire alarm signaling eqmpmenf.
shall be restored to service as promptly
as possible after each test or eiarm, and
shall be: kept in normal.condition: for

shall be of substantial, “reltable

RULES ‘AND. REGULATIONS
fecorations, ; . interiar ﬁzish:m." other

signs.: B

5): A sign-reading: “Exit7; or similar
the direction; shall ‘be placed in every
Iocation : where :the - direction .of travel
toreachthenearwtexitis nal:xmme-
distely spperent. :
~ ¢6Y Everyexxbsig'nshn!tte

whichi:the holding effect is obtained by
the snubbing action of a flexible band
wrapped about & ‘cylindrical wheel or
Qrum affixed ta the rotating member to be
held, the connections snd linkages being
5o arranged that the motion of the brake
wheel or drum will act to increase ‘the
tension -or holding force of the band. "’

mumma.ted by a reliable light source
giving a value of not less than 5-foob
candles on the illuminated surface. Arti-
ficial Hehts giving itumination to exit
signs other than the internally illumi-
nated types shall have screens, : discs,
or. lenses of net less than 25.square
inches area made of translncent mate-
rial to show red or other specified desig-
nating color on the side of the approach.
(1) Each internally iHuminated exit
sign shall be provided in all occupanties

o (6) Brake—sh type. A brake in
which the holding effect is obtained by
applying the direct pressure of two or
more segmental friction elements held to
a stationary member against a cylindrical
wheel or drum affixed to the rotating
member to be held,

(7). Building face rollers. A specialized
Iormi of guide roller designed to contact
& portion of the outer face or wall struc<
ture of the building, and to assist in
stabilizing: the nperators pla.tform dur-
ing verucal travel.

where reduction of nom:xlﬂ‘r

is permitied.
»m)Evmembszmshﬂt ve. the
word “Exit” in plginly legible letters not
l&sthmﬁmch&h:gh,wﬂhthemn—
eipal -strokes ‘of letters:not: less
three-fourths-ineh wids

£ }91_0._38 Specific me;
served]
§ 1910.39 Sourc&s of standards.’

‘The entire subpart; is promuigawd
from NFFPA 101-1970, Life Safety CEdF

§1910.40 ' Stanidards arganizations. .

egress re-
.. [Re-

3 C p'ressure. "Operation
by means of buttons or switches, any one
Of which may be used to control the
movement of the working platform or
roof “car, only as'long, as fhe button or
switch is manually maintamed in the
actuating position: -

- €9y Conlrol.” A system ' governing
starting, stopping, direction, accelera-
tion, speed, and retardatiom of moving
members.

" (10) Controller. A devieé or group of
devices, usually contained in a single
enclosure, which serves to control in
some predetermined - manner the ap-
paratus to which it is cohmected.

. (11 Electrical ground. A conducting

operation. Equipment. requiring tewmd— M is. of :the

ingorr ishing shall be d.or or don have been 1 d I

Teplenished-ds promptly as possible after. th.lsazhm Copies uithestandm:dsmay

each-test or alarm. be cbtained - from eissuingorgam

- {0) Fire retardant pamts Pire tetard- zation:

ant paints or shall be 6o

at such intervals ag necesstaryd:o mam- sm;temmmh Street, Bostom, MA 0110 - -
» mthe nacessary Ham Subpurt F—Powered qulforms, Man-

Q) Brit markmg [¢3] Emts shall be.

marked by a readily visible sign.’ Access
to exits shall be marked by readily vist=
ble-signs in all cases where the exit or
way to reach it is not immediately vistble
w the .occupants. -,

:{2) ' Any- door, passage, or stmrway
which'is neither an exit nor a way of exit
access,”and which is so located or ar-
ranged as to be likely to be mistakén
for-an exit, shall be identified by a'sign

- reading “Not an Exit” or similar desig
nsﬁon, or shau be identified by a sign’
. ts actual character, such as

" To Basement » “Storeroom - “Llnen
Closei " or the like.

~{3) Every required sign designating an-

. .. exit or way of exit access shall be so Jo-

.~ cated and of such size, color, and design’

- a5-t0:be Teadily visible. No decorations,”

ﬁﬂlummated sign (for other than “exit
pirposes); - display,-or -object in or near
Laﬁx&,m:mot ;viston to the- rglmred exitc

s"mttenl:mmttmn the-exit: sign that it may:
-noticed.- :

E!erymts!mshnllbed!st,imﬁve
!meuhmand shn‘n prtmﬂe cuntras‘lrwith

o

: lifts; -and Vehscle—Mounte& Worke
- Platforms -

§ 910.66 Power yhtforms for exlermr
lmildingmzmlena

&) Definitions apzzlzcubte to ﬂu’s sec~
tion—(1) Angulated rmM. A system of
Pplatform suspension in whick the upper:

wire rope sheaves or suspension poiuts:

are closer to the plane of ‘the

face than the corresponding attachment
paints en the platform, thos causing the
pla.ttm to press.against the face of :he

cor an electrical circuit
or equipment and the -earth, or some
conducting body which serves in place
of the earth. ™ -

© (12) Guide roller. A rotating, bear-
ing-mounted, - ‘generslly cylindrical
member;-operating separsately or as part
of & guide shoe assembly, attached to
the platform, and' provigding rolling con-
tact with building guideways, or other
building contact members.

(13} Guide shoe. An assemhly of roll-
ers, -slide- members, -or - the -equivalent,
attached as & unit to the operators’ plat—
form, and designed to engage with the
building members provided for the ver-
tical guidance .of the operators”
platform,

...(14) _Interlock. A device actuated by
the operation of some_ other device with
which-it Is directly assoclated, to govern
succeeding operations of the same or
allied devices. .

< -¢15)- Operating device, "A pushbutton,

Jever, -or - other manunl device used to
actuate a control.

- (16X Potbered platform Equipment to
brovide access'1o the exterior of 8 build-
ing for of a sus-

44)- i bmke
me helding eﬁect:s obtained by tﬂc-
tional resistanre -between -ohe. or more:
faces of dises keyed to therotating mem-:

ber to be held: mdﬂxeddimkwedto- of

pended < pewer-operated working plit-
form,:a- Toof car, .or~ofher suspension
means, and the - requi.slte operati.ng and:

-8y, Broke—self

iniﬁaﬁng euntrol circuit, which in turn

YRR
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- Title 29——[ABOR

Chupler XVII—#—O:c_upalionnl Safety
and Health Administration, Depart-
- ment of Labor

PART 'I9lO—bCCUPATlONAI. SAFETY
AND: HEALTH STANDARDS

Pursuant to authority in sections 6 and
8(g) of the Williams-Steiger Occupa-
tional Safety and Health Act of 1970
(84 Stat. 1593, 1600; 29 U8.C. 655, 657)
and in Secretary of Labor’s Order No.

12-71 (36 F.R. 8754), Part 1910 of Title -

29 of the Code of Federal Regulations is
hereby revised to read as set forth be-
low. This revision includes amendments
through Sept. 22, 1972. The purpose
of the revision is (1) to publish fully in
one place the present occupational safety
and health standards contained therein
in order to reflect many changes made
during the current year and thereby to
improve their usefulness and facilitate
their enforcement; (2} to correct a num-
ber of typographical and clerical errors
in the text of the standards; and (3) to
publish indexes with the standards,
which are intended to permit quicker
access to pertinent standards.

Since this Tevision does not make any
substantive changes in the standards, it
is not necessary to provide notice of pro-
posed rulemaking, opportunity for pub-
lic participation therein, nor any delay
in effective date. For the same reason,
good cause s found for not following the
regular procedure for rulemaking pro-
vided in 5 U.S.C. 553 and for making this
revision effective immediately.

Signed at Washington, D.C. t.tus 4
day of October 1972,

Q. C. GUENTHER,
Assistant Secretary of Labor.
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§1910.37 . Means of egress, general,
{a) Per ible exit ts. An
-~ ghall consist only of the approved
sonents. EXit components shall be
wunstructed as an integral part of the
building or shall be permarniently a.ﬁﬁxed
thereto.

(b) Protective enclosure of ~ exils.
‘When an exit is protected by separation
from other parts of the building the
separating construction shall meet the
folowing requirements.

{1) The separation shall have at least
& 1-hour fire resistance rating when the
exit connects three stories or less. This
applies whether the stories connected are
above or below the story at which exit
discharge begins.

(2) The separation shall have at least
a 2-hour fire resistance rating when the
exit connects four or more stories,
whether above or below the floor of dis-
charge, It shall be constructed of non-
combustible materials, and shall be
supported by construction having at
least a 2-hour fire resistance rating,

{3) Any opening therein shall be pro-
tected by an approved self-closing fire
door,

4) Openings iIn exit enclosures shall
be confined to those necessary for
access to the .enclosure from normally
occupied spaces and for egress from the
enclosure,

) Width and capacity of means of
egress. (1) The capacity in number of
persons per unit of exit width for ap-
proved components of means of egress
~*<ll be as follows:

1 Level Egress Components (includ-

- Class A Ramps) 100 persons.

(ii} Inclined Egress Components (in-
cluding Class B Ramps) 60 persons.

«iii) A ramp shall be designated as
Class A or Class B in accordance with
the following Table E~1:

TaBLE E-1
Chss A Clsss B
Wtho ... ... 44 inches and 30 to 44 Inches.
Blope. ... 1 to 13{¢ inches 1345 to 2 inches
in 128 in 12 inches.
Masinum belght - No Jimi. foat.

Teoween land-
ings.

(2) Means of egress shall be measured
in units of exit width of 22 inches. Frac-
tions of a unit shall not be counted, ex-
cept that 12 inches added to one or more
full units shall be counted as one-half a
unit of exit width. X

(3) Units of exit width shall be meas-
ured in the clear at the narrowest point
of the means of egress except that a
handrail may project inside the meas-
ured widih on each side not more than 5
inches and & stringer may project inside
the measured width not more than 1%
inches. An exit or exit access door swing-

ing into an aisle or passagewsay shall not.

restrict the effective width thereof:at
any point during its swing to less than
the minimum widths hereafter

RULES: AND. REGULATIONS

any floor, balcony, tler, or other occupied
space shall be sufficient for the aceupant
load thereof. The occupant load shall be
the maximum. number: of persons t.lmt

" may be in the space at any time. _

(2) Where exits serve more than one
floor; only the occupant.load of each
floor considered individually- need be
used in computing the capacity of the
exits at that. floor, provided that exit
capacity shall not be decreased in the
direction of exit travel.

(e) Arrangement of exits. When more
than one exit is required from g story, at
least two of the exits shall be remote
from each other and so arranged as to

any possibility that both may
be blocked by any one fire or ot.her emer-
gency condition.

(f) Access to exits. (1) Exits shall be
so located and exit accesss shall be so
arranged that exits are readily accessi-
ble at all times. Where exits are not im-
mediately accessible from s.n open floor
area, safe and

22131

=:(2» Exterlor’ ways of exit access shall
have amooth;>sclid ficors, substantially
level.nndshanhave gum'dsonth.eun-
enclased sides; .

= €3} Where accumulaﬁon of smow or
ioe & lkely because of the climate, the
exterfor way of exit access shall be pro-
tected by:& roof, unless it serves as the
sole normal means of access to the rooms
or spaces served, in which case it may
be assumed that snow and ice will be
regularly removed in the course of nor-
mal oCCupancy.

(4> A permanent, reasona.bly straight
path of travel shall be maintained over
the required exterior way of exit access.
There shall be no obstruction by rail-
ings, barriers, or gates tha} divide the
open space into sections appurtenant to
individual rooms, apartments, or other

be obstructed by furniture or other mov-
able objects, he may that they be

aisles, or corridors leadmg directly to
every exit and so arranged as to provide
convenlent access for each cccupant o
at least two exiis by separate ways of

trave], except as a single exit or limited .

dead ends are permitted by other pro-
visions of this subpart, shall be main-

(2) A door from a room to an exit or
to a way of exit access shall be of the
side-hinged, swinging type. It shall swing
with exit travel when the room is occu-
pied by more than 50 persons or used Ior
a high hazard occupancy.

(3) In no case shall access to an exit
be through a bathroom, or other room
subject to locking, except where the exit
is required to serve only the room sub-
ject to locking.

(4) Ways of exit access and the doors
to exits to which they lead shall be so
designed and arranged as to be clearly

ble as such. Hangil or drap-
eries shall not be placed over exit doors
or otherwise so located as fo conceal or
obscure any- exit. Mirrors shall not be
placed on exit doors. Mirrors shall not be
placed in or adjacent to any exit in such
& manner as to confuse the direction of

exit.

(5) Exit access shall be so arranged
that it will not be necessary to travel
toward any area of high hazard occeu-
pancy in order to reach the nearest exit,
unless .the path of travel is effectively
shielded from the high hazard location
by suitable partitions or other physical

barriers.

(6) The minimum width of any way
of exit access shall in no case be less than
28 inches. Where a single way of exit
aceess leads to an exit, its capacity in
terms of width shall be at least equal to
the required capacity of the exit to which
it leads. Where more than one way of
exit access leads to an exit, each shall
have a width for the

fastened out of the way or he may re-
quire that railings or other permanent
barriecs be installed to protect the path
of travel against encroachment.

(5) An exterior way of exit access
shall be so arranged that there are no
dead ends in excess of 20 feet, Any un-
enclosed exit served by an exterior way
of exit access shall be so located that no
part of the exit extends past a vertical
plane 20 feet and one-half the required
width of the exit from the end of and at
right angles to the way of exit access.

-(6Y Any gallery, baleony, bridge, porch
or other exterior exit access that projects
beyond the outside wall of the building
shall eomply with the requirements of
this section as to width and arrange-
ment. .

(h) Discharge from exrits. (1) All exits
shall discharge directly to the street, or
to a yard, court, or other open space that
gives safe access to & public way. The
streets to which the exits discharge shall
be of width adequate to accommodate
all persons leaving the bullding. Yards,
courts, or other open spaces o which
exits discharge shall also be of adequate
width and size to provide all persons
leaving the-building with ready access to
the street.

(2) Stairs and other exits shall be so

as to make clear the direction
of egress to the sireet. Exit stairs that
continue beyond the floor of discharge
shall be interrupted at the floor of dis-
charge by partitions, doors, or other ef-
fective means.

(> Headroom. Means of egress shall
be so designed and maintained as to pro-
vide adequate headroom, but in no case
shall the cefling height be less than 7
feet 6 inches nor any projection from the
ceiling be less thansteetsmchﬁirom
the floor, - -

(3 Ch in el i

of persons 1t must accommodate.
(g). Exterior ways of exit access. (1)
Access to an exil may be by means of any

'd) Egress capacity and occupant load.:
) The capacity of means of egress for-

exterior , porch, gallery, or roof’
tha.ttm conforms to the reqm:ement.s of this
section.

.memsoregrsslsnotsubstanﬁauy

level, such differences in elevation shall
be negotiated by stairs or ramps,
&) and -wor
(1) Doors, stairs, tamps, passages, signs,
and. all other components of means of
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£191027 ANSI AT4.8-1056, Safety

“Code for Plxcd Iad-

© ders. -

ANSX AIO.D—IBGQ my
Reguirements fox
Scailt -

oiding.

ANSI A92.1-1971,8tand -~
ard Zor Manually Pro-
pelled Mobile Ladder
Stands and Scaffolds.

ANSI BS6.1--19€8,
Safety Standard for
Powered

§191039 ..

1 l?‘loxu 1) QU

RULES -AND: REGULATIONS

which neither poisonous fumes nor ex-
nlosansmtobe.fazmdincs.seutﬁre.
: (h) Approved. For ihepurposes of this
subipart approved: shall mean listed or
approved equipment by & mtumally rec-
ognized testing labaratory.
'§1910.36 " General requiremeits.

(a) Application. Fhis subpart contains
general fundamental requirements es-
sential to providing a safe means of
egress from fire and-like emergencies.
Nothing in this subpart shall be con-
strued to prehibit a better type of build-

Trucks.
ANSI B24.1-1563, Bafety
Standard for Porging.
ANSI 01.1-1954, Safety

§191030(b) -
€ 191030(C) —-—vrv

Code for Woodwork-.

ing Machinery.
§$1910.32 Standards organizations.
. 'The following orga.nizaﬁnns have been
referenced in this Subpart D

Broadway, New York, NY 10018.

Office Box 638, Norwood, MA 02062.
‘Subpart E—Meons of Egress
§1910.35 Definitions.

As used in this subpart -
(a) Means of egress. A means of egress
is a continuous and unobstructed way of
exit travel from any pointin a b

ing constr maore exits, or otherwise
safer conditions than the minimum re-
guirements - specified in. this subpart.
Exits from vehicles, vessels, or other mo-
bile stmct;ures are not covered by this
subpart. - - .

- (b) Fund tal requir 5. - (1)
Every building or siructure, new or 6ld;
designed for human occupanecy shall be
provided with exits safficient to permit
the prampi escape of occupents in case

. of fire or other emergency. The design of

-exits and ether safeguards shall be such

" that reliance for safety to life in case of

fire or other emergency will not depend
solely on any single safeguard; -addi-
tlonal safeguards shail be provided for
life safety in case any single safeguard
is ineffective due to some human or me-
chanical failure.
be(Z),Everg building or structure shall
o 3 3

‘but of such a character as to be subject

to being mistaken for an exit, shall be so
arranged or marked as to minimize its
passible confusion with an exit and the
resultant danger of persons endeavoring
to escape from fire finding themselves.
trapped inn a dead-end space, such as a
celiar or storeroom, from which there is
no other way out.

(6) In every building or structure
equipped for artificial illumination, ade-
quate and relizble illumination shall be
provided for all exit facilities.

(7) -In every building or structure of
such size, ar or
that & fire may not itself provide ade-
quate warning to occupants, fire alarm
facilities shall be provided where neces-
sary to warn occupants of the existence
of fire so that they may escape, or to
facilitate the orderly conduct of fire exit

. (B) Every dbuilding or structure, sec-
tion, 'or area thereof of such size, occu-
pancy, and arrangement that the reason-
able sn.fety of numbers of cccupants may
be endangered by’ the blocking of any
single means of egress due to fire or
smoke, shall have at least two means of
egress remote from each other, so ar-
renged as to minimize any possibility
that both may be blocked by any one fire
or other emergency conditions.

(9) Compliance with this subpart
sha.ll not be construed as eliminating or

‘mat d, and ted as to avoid

or structure {0 a public way and co
of three separate and distinet parts: the
way of exit access, the exit, and the way
of exit discharge. A means of egress com-
prises the vertical and horizontal ways of
travel and shall include intervening room
spaces, - doorways, hallways, corridors,
passageways, balconies, ramps, stalrs,
enclosures, lobbies, &scn.laﬁors, Korizontal
exifs, courts, and yards. .

b} Exit access. Exit access is that
portion of & means of egress which leads
to an entrance-to an exit.

: (¢> Ezit. ‘Exit is that of a

undue danger to the lives and safety of
its eccupants from fire, sroke, fumas, or
resulting panic during the period of
reasonably necessary for eﬂ:ape!.tom the
building eor structure in ease of fire or
other emergency. - - :

(3) Every building or structure shal.l
ke ptmded with exits of kinds, numbex‘s.

mdmduat bm.ldmg or structure, wlth dne
regard to the character of the occupancy,
the of the fire

means of egress which is separated from
al} other spaces of the building or strue-
ture by construction or equipment as
required in this subpart to provide a pru-
tected way of travel to the exit

) Ezit discharge. Exit discharge is
that portion of a means of egress be-
tweenthetmminationu!mmtanﬂa
public way.

(e) Low hazard c(mtents Low hazard
contents shall be classified as those of
such -low combustibility that no self-
propagating fire therein can occur and
that consequently the only probable dan-

- ger requiring the use of -exits

and the height and
type of construf.nm of the building or

“structure, to afford all occupants con-

venient facilities for escape.

(4) In every building or structure exits
shall be so arranged and maintained as
to provide free and unobstructed egress
from all parts of the building or struc-

the for other provi-
sioms for safety of persons using a struc-
ture under normal occupancy conditions,
nor shall any provision of the subpart be
construed as requiring or permitting any
condition that may be hazardous under
normal occupancy condmuns
(c). Pr ion of
by consiruction and repair operalions.
{13 No building or structure under con-
struction shall be occupied in whole or in
part uniil all exit facilities required for
the part occupied are completed and
ready for use. .
(2) No existing building shall be occu-~
p.ied during repairs or alteraiions unless

enshngexitss.ndanyexlstmgﬁm'

busly maintained,

or in Heu thereof other measures are
taken which provide equivalent safety.

.(3» No fiammable or explosive sub-

i t for repairs or alier-

ture at all times when itis ied: No-
lock or fastening to prevent free escape
from the inside of any building shall be
installed except in mental, penal, or car-
rective institutions: where supervisory

personnel is continually on duty and ef-
fective pmvisinns are made to remove
in case of fire or other

will be from panic, fumes, or smoke, or
fire from o

some external source. i -
(f) . High~hezard contents. High-haz~
ard contents shall be classified as those
_;which gre Hahle to burn with extreme
.. Fapidity or. from which poisonous fumes
geznlomonsuehbefe&redmtheevmt

(8) Ordinary hazard

emergency.

(5) Every exit shall be clearly visihle
or the route to reach it shall be conspicu~
ously ingicated in such a manner that

every -occupant of every building or
structure who is physically and mta.lw
capable will readily know the direciion
of escape from any point, and each path
of ¢ in its shall

.Ordi-
‘nary hazard-

ations shall be introduced in a building
of normally low or ordinary hazard clas-
stfication ‘while the building is cccupied,
unless - the of use and safe-
mﬂsmvﬁeduemchasnotmcmte

any danger or handi
egress beyond the pormally permismble
eonditions in the building.

(@) Mainterance. (1 Every required

. way of approach thereto, and way

of travel from the exit-into the street or

open spaoe, shall be continuously main-

tained free of all obstructions or impedi-

ments to full msﬁ;nt use in the case of
fire or other emergency.

- (2> Bvery automatic sprinkler system,

fire and alarm exit

shalt
‘as-those which are liable to burn with
moderate rapidity and to give off a eon-
. siderable volume--of smoke but from

beso
d or ‘that the wayto-
pheeornfet!outsldeisnmxﬂstakab!ei

doorway or

Hehting, fire’ door, and other ttem of
‘where pri d, shall be con-

Any
tutmganexltorwaytoreachmmt

tinuously in proper operating condition.
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Subpust G—Welding, Cutting ond Brazing
1010.251 Definitions."
1910.252 ' Welding, cutting and brazmg
1510.258 Sources of standards
1910.2564 Standards orgnniz.nuons
. Subpart R—Special Industries
1910.261 Pulp, psper. and paperboard mills,
1910.262
1910.263 Bn‘kery equipment.
1910.264 Laundry machinery and opera-
tioms,
1910.265 Sawmills.
1910.266 Pulpwood logging.
1910.267 Agricultural operations.
1910268 Sources of standards.
1910.269 Standards organizations.
Subpart S—Electrical

1910308 Application.
1910309 National Electrical Code.

Subject Index for 20 CFR 1910—Occupa-

tional Safety and Health Standards.

AvTHORITY: The provisions of this Part
1910 issued under secs. 6(a), 8(g), 84 Stat.
1593, 1598; 28 U.8.C. 655, 657.

 Subpant A—General
519101 Parpose and scope.

(a) Section 6(a)  of the Williams-
Steiger Occupational Safety and Health
Act of 1970 (84 Stat. 1593) provides that
“without regard to chapter 5 of title 5,
United States Code, or to the other sub-
sections of this section, the Secretary
shall, as soon as practicable during the
period beginning with the effective date
of this Act and ending 2 years after such
date, by rule pre as an

RULES ‘AND REGULATIONS

who has employees, but does not include
the United States or any State or poli-
tical subd:vmun of a Btate;.: :

@ - means. an
an employer who is employed ina bnsi-
ness of his employer which aﬂect.s oun

merce; o i

) “Commerce" means tradc traﬁic,

tation, or

cation among the several Siates, or be-
tween a State and any place outside
thereof, or within the District of Colum-
bia, or a possession of the United States
(other than the Trust Territory of the
Pacific Islands), or between points in the
same State but a point ddi
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satisfy the requirements of the-definition
of - “pational - consensus standard" Jn

section $(9) of the Act. -
+£€2) Within & reasonable tzme a.fterthe
receipt of & submission pursuant to sub-
-paragraph (1) of this paragraph; the As-
sistant Secretary -of Labor shall publish
or canse to ‘be published in the FEDERAL
ReersTer & notice of such submission, and
shall afford interested persons a reason-
able opportunity to present written data,
vnewx, or arguments with regard to the
any standards of the
organization making the submission are
national consensus standards,

thereof;

() “Standard” means . a standard
which requires conditions, or the adop=
tion or use of one or more practices,
means, meth or pr
reasonably necessary or appropriate to
provide safe or healthful e.mpluyment
and places of employment;

(g) “National consensus - standard”
means any standard or .modification,
thereof which (1) "has been. adopted and

§19104 A o to this part.

(a) The Assistant Secretary of Labor
shall have all of the authority of the
Secretary of Labor under §§3(9) and
6(a) of the Act.

(b) The Assistant Secretary of Labor
may st any time before April 28, 1973,
on his own motion or upon the written
petition of any person, by rule promul-
gate as & standard -sny national con-
sensus standard -and any .established
pursuant -to and in

pre by:a

standaf’ds-producing orgau!zshon under
procedures
by the Secretary of La.bar or by the As-
sistant Secretary of ELabor that persoms
interested and affected by the scope or
provzsions of the stand&rd have reached

(2) was Xom\nated n n mzmner which
afforded -an opportumity for diverse views

tional safety or health standard sany na-
“ional consensus standard, and any es-

ablished Federal standard, unless he

determines that the promulgation of
such a standard would not result in im-
proved safety or healt.h for specifically
> The ive

purpose of this provision is to estaklish,
as rapidly as possible and without regard
to the ru]e makmg provisions of the Ad-

d

to be cc and (3) has been des-
ignated as such.a standard by the Sec-
retary or the Assistant Secretary, after
consultation with other appropnate
Federal agencies; and
(h) Federal d

means any operative standard emb-
lished by any .agency of the United
States and in effect on April 28, 1971, or
contained in any Act of Congress in
fo&e on the date af enactment of the
Wi

tive d Act, st

with which mdustnes are generally fa-
miliar, and on whose adoption interested
and affected persons have already had an
opportunity to express their views. Such
standards are either (1) national con-
census standards on whose adoption af-
fected persons have reached

1 Safely
and Health Act. B
§1910.3 P for the i
amendment, or repeal of a standard.
* (a) Any interested person may peti-
tion in writing the Assistant Secrebsry
of Labor to promulgate, modif;

agreement, or (2) Federal standards al-
ready ;stablished by Federal statutes or

(b) This part carries out the directive
to the Secretary of Labor under section
6(a) of the Act. It contains occupational
safety and health standards which have

voke a
forth the terms or the substance of the
rule desired, the effects ‘thereor if pro-
mulgated, and the reasons therefor.
{b) (1) “The relevant legislative his-
tory. of the oAfct ﬂ;k;diguteg‘ congressional

accordance with section 6(a) of the Act,
and, in addition, may modify or revoke
any standard ‘in this Part 1910. In the
evert of conflict among any such stand-
ards, the Assistant Secretary of Labor
shall take the action necessary to elimi-
nate the conflict, including the revoca-
tion or modification of a standard in this
part, so &s to assure the greatest protec-
tion of the safety or health of the af-
fected employees. -

§1910.5 Applicability of slandnrdi.

“(a) Except as provided in paragraph
(b) of this section, the standards con-
tained in this part shall apply with re-

in a State, the

bia, the C th of Puerto

Rico,  the Virgin Islands,  American

Samoe, Guam, Trust Territory of the

Pacific Islands, Wake Island, Outer Con-

tinental Shelf lands defined in the Outer

Continental Shelf Lands Act, Johnston
Isiand, and the Canal Zone.

(b) None of the standards in this part
shall apply to working conditions of em-
ployees with respect to which Federal
agencles other than the Department of
Labex, or State agencies acting under
section 274 of the Atomic Energy Act of
1954, as amended (42 U.S.C. 2021), exer~
cise statutory authority to prescribe or
enfme or regulations affect-

been found to be
standards or established Federal stand-
§1910.2 Definitions.

As used in this part, unless the con-
text clearly requires otherwise:

and ‘the
Fire Protection Association as the major

tional safety or health. - @

‘(cJ (1) If a particular: standard is
speci.ﬂn.l)y licable to a  condition,
ethod, operation, or

sources of
N ds adopted on

h st
May 29, 1971, to A 8()

mems,
process, xt shall prevail over any different
dard which might otherwise

of the Act are from those two sources.
However, any orga;!zation which deems

be appliceble to the same condition, prac-

T (8) “Act” means the Willi
Occupational Safety a.nd Healm Act of
1970 (84 Stat. 1590),

“ar:Occupational Safety and Health: -
) ! ‘Employer" mea.ns & person . en-
-ged in a ce

itself a

standards, within the meaning of sec-
tion 3(9) of the Act, is invited to submit

tice, means,: method, operation, or
Por § 1501.23'(1:) (3) of

this title "

eqmment for "certain ship repﬂrmen

working in specified areas; Such a stand-

ard shall apply, ‘and shall not be deemed

miodified nor mpets:dedby Any diﬂur;t
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pairmen working in the areas specified in
§ 1915.23(e) (3).

(2) On the other hand. any standard
shall apply according to its terms to any
employment and place of employment
in eny industry, even though particular
standards are also prescribed for the in-
dustry, as in Subpart B or Subpart R of
this part, to the extent that none of such
particular standards applies. To illus-
trate, the . general standard regarding
noise exposure in §1310.95 applies to
employments and places of employment
in pulp, paper, and paperboard mills cov-
ered by § 1910.261.

(d) In the event a standard protects
on its face a class of persons larger than
employees, the standard shall be ap-
plicable under this part only to employees
and their employment and places of
employment.

{e) [Reserved]

(f) An employer who is in compliance
with any standard in-this part shall be
deemed 0 be in compliance with the re-
quirement of section 5(a) (1) of the Act,
but only to the extent of the condition,
practice, mesans, method, operation, or
process covered by the standard.

§1910.6 Tncorporation by reference.

{a) The standards of agencies of the
U.S. Government and organizations
which are not agencies of the U.S. Gov-
ernraent which are legally incorporated
by reference in this part, have the same
force and effect as other standards in
this part.

(b} Copies of the standards which are
incorparated by reference may be ex-
amined at the national office of the Oe-
cupational Safety and Health Adminis-
tration, U.S. Department of Labor, Wash-
ington, D.C. 20210, or at any of its
regional offices. Copies of such private
standards may be obtained from the is-
suing organizations. Their names and
addresses are listed in the pertinent sub-
parts of this part.

(c). Any changes in the standards in-
corporated by reference in this part and
an official historic file of such changes
are available for inspection at the na-
tional office of the Occupaiional Safety
and Health Administration, U.S, Depart-
ment of Labor, Washington, D.C. 20210.

Subpart ‘B—Adoption and Ex’ens:on
of Established Federal §
§ 1910.11  Scope and purpose.

The provisions of this Subpari B adopt,
and extend the applicability of, estab-
lished Federal standards in effect on
April 28, 1971, with respect io every em-
ployer, employee, and employment cov-
ered by the Act.

§ 1910.12 Construction work.

(a) Stendards. The standards pre-
scribed in Part 1826 of this chapter are
adopted as occupational safety and
health standards under section 6 of the
Act and shall apply, according to the pro-
visions thereof, to every employment and
place of emg t of every employ
engaged in construction work. Each em-

BFG30375
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ployer shall protect the employment and
places of employment of each of his em-
ployees engaged in construction work by
complying ‘with the appropriate stand-
ards prescribed in this paragraph.

{b) Definition. For purposes of this
section, “‘consiruction work” means work
for construction, alteration, and/or re-
pair, including painting and decorating.
See discussion of these terms in § 1926.13
of this title.

(c) Comstruction Safety Acl distin-
guished. This section adopts as occupa-
tional safety and health standards under
section 6 of the Act the standards which
are prescribed in Part 1926 of this chap-
ter. Thus, the standards (substantive
rules) published in Subpart C and the
following subparts of Part 1926 of this
chapter are applied. This section does
not incorporate Subparts A and B of
Part 1926 of this chapter. Subparts
A and B have pertinence only io the ap-
plication of section 107 of the Contract
Work Hours and Safety Standards Act
(the Construction Safety Act). For ex-
ample, the interpretation of the term
“subconfractor” in paragraph (e¢) of
§ 1926.13 of this chapter is slgnificant in
discerning the coverage of the Construc-
tion Safety Act and duties thereunder.
However, the term “subecontractor” has
no significance in the application of the
Act, which was enacted under the Com-
merce Clause and which establishes
duties for “employers” which are not de-
pendent for their application upon any
contractual relationship with the Federal
Government or upon any form of Federal
financial assistance.

§1910.13  Ship repairing.

(a) Adoption and extension of estab-
lished safety and health standards for
ship repairing. The standards prescribed
by Part 1501 of this title and in effect on
April 28, 1971, are adopted as occupa-
tional safety or health standards under
section 6(a) of the Act and shall apply,
according to the provisions thereof, to
every employment and place of employ-
ment of every employee engaged in ship
repair or a related employment. Each em-
ployer shall protect the employment and
places of employment of each of his em-
ployees engaged in ship repair or a re-
lated employment, by complying with the
appropnat.e standards prescribed by this
peragraph.

b DEﬁmtwns. For purposes of this
section:

(1) *“Ship repair means any repair of

a vessel, including, but not restricted to,
alterations, conversions, installations,
cleaning, painting, and maintenance
work;
(2) “Related employmeni” means any
employment performed as an incident to,
or in conjunction with, ship repair work,
including, but not restricted to, inspec-
tion, testing, and employment as & watch-
man; and

(3) “Vessel” includes every descrip-
tion of watercraft or other artificial con-
trivance used, or capable of being used,
25 a means of f{ransportation on water,

including special purpose floating strue-
tures not primarily designed for, or used
as a means of, transportation on water.

§1910.14 Shipbuilding.

(a) Adoption and extension of estab-
lished safety anrd health standards for
shipbuilding. The standards prescribed
by Part 1502 of this title and in effect
on April 28, 1971, are adopied as cccu-
pational safety or health standards
under section 6(a) of the Act and shall
apply, according to the provisions
thereof, to every employment and place
of employment of every employee en-
gaged in shipbuilding or a related em-
ployment. Each employer shall protect
the employment and places of employ-
ment of each of his employees engaged
in shipbuilding or a related employ-
ment, by complying with the appropriate
standards prescribed by this paragraph.

(b) Dejinitions. For purposes of this
section:

(1) “Shipbuilding” means the con-
struction of a vessel, including the in-
stallation of machinery and equibment;

(2) “Related employment” means any
employment performed as an incident
to, or in conjunction with, shipbuilding
work, including, but not restricted to,
inspection, testing trials, and employ-
ment as a watchman: and

(3) “Vessel” includes every description
of watercraft or other artificial con-
trivance used, or capable of being used,
as a means of transportation on water,
including special purpcse floating
structures not primarily designed for,
or used as & means of, transpertation
on water.

§1910.15 Shipbreaking.

(a) Adoption and extension of estab-
lished safety and health standards for
shipbreaking. The standards prescribed
by Part 1503 of this iitle and in effect
on April 28, 1971, are adopted as occu-
pational safety or health standards
under section 6(a) of the Act and shall
apply, according to the provisions
thereof, to every employment and place
of employment of every employee en-
gaged in shipbreaking or a related em-
ployment, Each employer shall protect
the employment and places of employ-
mient of each of his employees engaged in
shipbreaking or a related. employment,
by complying with the appropriate stand-
ards prescribed by this paragraph.

(b) Deﬂmtums. For purposes of this
sec

(1) “Slupbreakms‘ means — any
breaking down of a vessel’s structure for
the purpose of scrapping the vessel, in-
cluding the removal of gear, equipment,
or any component part of a vessel;

(2) “Related employment” means
any employment performed as an inci-
dent to, or in conjunction with, ship-
breaking work, including, but not re-
stricted to, inspection, survey, and em-
ployment as a watchman; and

(3) “Vessel” includes every description
of watercraft or other artificlal contriv-
ance used, or capable of being used, as
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together laterally. The cross braces shall
be of a length that will automatically
uare and align vertical members .so

2 erected scaffold is always plumb,
square, and rigid.

(3) Spacing. Spacing .of panels or
frames shall be consistent with the loads
imposed. The frames shall be placed cne
on top of the other with coupling or
stacking pins to provide proper vertical
alignment of the legs.

(4) Locking. Where uplift may occur,
panels shall be locked together vertically
by pins or other equivalent means.

(5) Erection. Only the manufacturer
of a scaffold or his qualified designated
agent shall be permitted to erect or su-
pervise the erection of scaffolds exceed-
ing 50 feet in height above the base, un-~
less such structure is approved in writing
by a registered professional engineer, or
erected in accordance with instructions
furnished by the manufacturer.

(¢) Mobile tubular welded sectional
Jolding scaffolds—(1) General. Units in-
cluding sectional stairway and sectional
ladder scaffolds shall be designed to com-
ply with the requirements of paragraph
(a) of this section.

(2) Steirway. An -integral stairway
and work platform shall be incorporated
into the structure of each sectional fold-
ing stairway scaffold.

(3) Bracing. An integral set of pivot-
ing and hinged fclding diagonal and hor-
izontal braces and & detachable work
platform shall be incorporated into the
structure of each sectional folding lad-
der scaffold.

(4) Sectional folding stairway scaf-

alds. Sectional folding stairway scaf-
folds shail be designed as medium duty
scaffolds except for high clearance. These
special base sections shall be designed
as light duty scaffolds. When upper sec-
tional folding stairway scaffolds are used
with a special high clearance base, the
load capacity of the entire seaffold shall
be reduced accordingly. The width of a
sectional folding stairway scaffold shall
not exceed 41% feet. The maximum length
of a sectional folding stairway scaffold
shall not exceed 6 feet.

(5) Sectional jfolding ladder scaffolds.
Sectional folding ladder scaffolds shall
be designed as light duty scaffolds in-
cluding special base (open end) sections
which are designed for high clearance.
For certain special applications the six-
foot (6’) folding ladder scaffolds, except
for special high clearance base sections,
shall be designed for use as medinm duty
scaffolds. The width of a sectional folding
Iadder scaffold shall not exceed 4% feet.
The maximum length of a sectional fold-
ing ladder scaffold shall not exceed 6
feet 6 inches for a six-foot (6°) long unit,
8 feet 6 inches for an eight-foot (8°) unit
or 10 feet 6 inches -for a ten-foot (10°)
long unit.

(6} End frames. The end frames of
sectional ladder and stairway scaffolds
shall be designed so that the horizontal
bearers provide supports for
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ceeding 50 feet in- height above the base,
unless such- structure is° approved -in
writing . by. . a.. licensed pro!essional
engineer,: or. - erected. . im:

ance with mstructions fum:lshed by t.he
manufacturer.. . -

(d) Mobile iube, a‘mi ccmpler -scaf-
folds—(1) Design. Units shall be de~
signed to comply with the applicable
requirements of paragraph (a) of this
section.

@) Matertal The maferial used for
the couplers shall be of a structural type,
such as a drop-forged sieel, malieable
iron or structural grade aluminum. The
‘use of gray cast iron is prohibited.

(3) Erection. Only the manufacturer
of the scaffold or his qualified designated
agent shall be permitted to erect or
supervise the erection of scaffolds ex-
ceeding 50 feet in height above the base,
unfess such structure - is. approved in
writing by a licensed Drofessional
engineer, or erec accord-
ance with Instructions furnished by the
manufacturer.

(&) Mobile work platforms—(1) De-
sign. Units shall be designed for the use
intended and shall comply with the
requirements of paragraph (a) of this
section.

(2) Base width. The minimum width
of the base of mobile work platforms
shall not be less than 20 inches,

(3) Bracing. Adequate rigid diagonal
bracing to - vertical members shall be
provided. .

(f) Mobile ledder stands.

(1) Design. Units shall comply with
applicable requirements of paragraph
¢a) of this section.

(2) Base width. The minimum base
width shall conform to paragraph
(a)(3) (1) of this section. The maximum
length of the base section shall be the
totel length of combined steps and top
assembly, measured horizontally, plus
five-eighths inch per step of rise.

(3) Steps. Steps shall be uniformly
spaced, and sloped, with a rise of not
less than nine (9) inches, nor more than
ten (10) inches, and a depth of not less
seven (7) inches. The slope of the steps
section shall be a minimum of fifty-five
(55). degrees and a maximum of
sixty - (60) degrees measured from
the horizontal,

{4) Huandrails. (1) Units having more
than five (5) steps or 60 inches vertical
height to the top step shall be equipped
with handrails.

(i) Handrails shall be & minimum of
29 inches high, Measurements shall he
taken vertically from the center of the
step.

(58) Loading. 'The load (see paragraph
(a}{2) (i) (@) of this section) shall be
applied uniformly to a 3% inches wide
area front to back at the center of the
width span with a safety factor of four
1),

§1910.30 Other working surfaces,

planking levels.

(1) Erection. Only the manufacturer
>f the seaffold or his qualified designated
agent shall be permitted to erect or
supervise the erection of scaffolds ex-
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(a) Dockboards (bridge platesy. (1)
Portable and powered dockboards shall
be strong enough to cRITy. the load im-
posed on them.

(2) Portable . dockboards shall be
secured in position, either by being
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ahchaored or equipped with devices which
~will. prevent their slipping. .

(3) Powered . dockboards shall be
‘designed and constructed in accordance
with Commercial Standard CS202-56
(1961}  “Industrial Lifts and -Hinged
~Loading Ramps' published by the US.
Department of Commerce,

(4) Handholds, or  other - effective
means, shall be provided on portable
dockboerds to permit safe handling.

(5) Positive protection shall. be pro~
vided to prevent railroad cars {rom being
moved while dockboards or bridge plates
are in position.

_- (b) Forging wmachine area. (1) Ma-
chines shall be so located as to give @
enough clearance between machines so
that the movement of one operator will
not interfere with the work of another,
(1) ample room for cleaning machi
and handling the work, including mate~
rial and scrap. The arrangement of ma-
chines shall be such that operators will
not stand in aisles.

(2) Aisles shal] be provxded of suffi-
cient width to permit the free movement
of employees bringing and removing
material. This aisle space is to be in-
dependent of working and storage space
and should be defined by marking.

(3) Wood platforms used on the floor
in front of machines shall be substan-
tially constructed.

(c) Veneer machinery, (1) Sides of
steam vats shall extend to a height of
not less than 36 inches above the floor,
working platform, or ground.

(2) Large steam vats divided into sec-
tions shall be provided with substantiat
wallcways between sections. Each walk-
way shall be provided with a standard
handrajl -on -each exposed side. These
handrails may be removable, if neces-

(3) Covers shall be removed only from
that portion of steaming vats on which
men are working and a portable rafling
shall be placed at this point to protect
the operators.

(4) Workmen shall not ride -or step
on-logs in steam vats.

§1910.31 Sources of standards.

‘The standards in this Subpart D are
devised from the following sources:

Stondard Source
$191022(a) oo ANSI Z4.1-19688, Re-~

§1910.23 (b) and
{c).
§1910.23(d) .. ANSI A58.1-1955, Mint-
mum Destgn Loads In
-Bullding and Other
Structures.
§101023 ________. ANSI A12.1-1967,
Requirements fo!
Floor and Wall
- lng!. Rlﬂins&

§101026 .l ANSE AMJ—}m
B quirements for ?lxed

- Industrial Stalrs.”
§1610.25 e " ANSI A14.1-1968, Bllety”
. Code- -for - Portabls,
Wood Ladders. m
18,.3972
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~:'metal -projections:: The :nails ‘shall-be
driven full length:into the roof, When
- rope . supports.: are  used, :‘they- -shall
consist of first-grade manila of . at
least . three- quarter I.nch dlameter or

“" :RULES AND?REGULATIONS

: the gther end- of the. ‘bearer where it is
hitched again, leaving sufficlent rope at
: each end for: the-supporting ties: :::

v& safety lifebelt attached to a lifeline,

strength of the unit.-Nails shall be driven
full-length.-(All nails should be immedi-

{5 : ately - withd.mwn = irom dismnnl:ler
46> Each workman-shall be ‘protected --

lumber.)::: i
(v)-All exposed suria.ces shall be free

“from sharp edges, burrs-or other safety

: equivalent.z:s « : lifeline shall be semxrely' attached to
(3) A substantial cav:h . 1} bers of (not, .
be installed below the area of -scaffald), .or:to- securely rigged: lines, -

roofs more than 20 feet from the ground
to eaves with a slope greater than 3
inches in 12 inches without a parapet.

In width the platform shall extend 2 -
feet beyond the projection of the eaves -

and shall be provided with a safety. rall,
‘mid-rail, and toeboard. This provision
shall not " apply where employees en-
gaged in work upon such roofs are pro-
tected by .a safety belt attached fo a
lifeline,

(t) Crawling boards or chicken lad-
ders. (1) Crawling boards shall be not
less than -10 inches wide and 1 inch
thick, having cleats 1 x 1% inches. The
cleats shall be equal in length to -the
width of the board and spaced at equal
-intervals not to exceed 24 inches. Nails
shall be driven th and clinched on

which will safely suspend ‘the workma.n :
- (4) times the minimum or least base

in case of s fall.

<v) Scope. This section establishes
safety requirements for the construction,
operajion; maintenance, and use of scaf-
-folds used in the construction, alteration,
demolition, and maintenance of build-

: Ings ang structures.-
§ 1910.29 Manuﬂy prop ed mohile
. ladder shmds and scaffolds (towers).

.(8) General requzrements—(l) Appli-
catior. This section is intended to pre-
scribe tules. and- requirements for the
design, construction, and. use of mobile
work platforms (including ladder stands
but not including aerial ladders) and rol-
ling (mobﬂe) scaffolds _(towers): This
d to aid in pro-

the underside. The crawhng board shall
extend from the ridge pole to the eaves
when used in eonnection with roof con-
struction, repair, or maintenance.

{2) A firmly fastened lifeline of at
least three-quarier-inch rope shall be
sirung beside each crawling board for a
handhold. -

d:is 1
vidingforthesnfetyofﬂfe limb, and
property, . by _establishing minimum
standards for structural design require-
ments and for the use of mobile work
platforms and towers.

(2) Working loads. (i) Work platforms
and seaffolds shall be capable of
_t.hedesign load under varying.circum-

(3) Crawling boards ‘shall be -

to the roof by means of adequate ridge
hooks or equivalent effective means.
{u)- Float or ship scafiolds. (1) Float

upon the conditions of
use. Therefore, all parts appurtances
necessary for their safe. and efficlent
utmmhnn must be integral parts of the

or ship scaffolds shall support not more - d

than three men and a few light tools, such
as those needed for riveting, bolting, and
welding. They shall be constru
accordance .

tability, and safety.

(2) . The platform shall be not less than
3 feet wide and 6 feet long, made of
three-quarter-inch. plywood, equivalent

"-to’ American Plywood Association Grade
B-B, Group I, Exterior,

(3) Under the platform, there shall be
two supporting bearers made from 2- x
4-inch, or 1- x 10-inch rough, selected
lumber, or betier. They shall be free of
knots or other flaws and project 6 inches
beyond the platform on both sides, The
ends of the platform shall extend about
6 inches beyund the outer edges of the

shall be securely

bearers, Each bearer

. Tastened to the platform.
4) Anedgmgofwoodnol:lesstha.n

%: % 1% inches, or equivalent, shall be

-Placed-around all sides of the platform

toprevent tools from rolling off.

(5) Supporting- ropes shall be 1-inch
diameter manils, rope or equivalent, free
-flaws, or -other:imperfections. Rope con-
-nections shall be such that the

and construction
this sec-
tion because of the wide variety of mate-
rials and. design possibilities. However,
the design shall be such as to produce a
mohile ladder stand or- seaffold that wili
safely. sustain the specified loads. The
selected. shall be of sufficient
strength to meet the ‘test requirements
and shall be protected against corrosion
or deteroration.
. (@) The dengn working load of ladder
stands shall be caleulated on the asis of
one or more 200-pound

~3) Work levels. (1) "The. maximum
work level height shall not exceed four

dimension of any mobile ladder stand or
scaffold. Where the basic mobile unit does
not meet this requirement, suitable out-
rigger frames - shall: be - employed to
achieve this least base dimension, or pro-
visions shall be made to guy or brace the

. unit against tipping.

(il) The minimum platform width for
any work level shall not be less than 20
inches for mobile seaffolds (towers). Lad-
der stands shall have a minimum step
width of 16 inches.

- (1ii)- The supporting structure for the
work ‘level shall be rigidly braced, using
adequate cross bracing or diagonal brac-
{nvgd' with rigid platforms .ot each work
e

av) 'I'he steps of ladder sta.nds shall
be fabricated from slip resistant treads.

(v) The:- work level platform . of
scaffolds (towers) shall be of wood,
aluminum, or plywood planking, steel
or expanded metal, for the full width
of the except for ry open-
ings. Work platforms shall be secured
mplwe,Allpla.nkmgshnllbez-mch

inal) 1,500
I (stress grade) eonstrncﬁon grade m-
ber or equivalent.

(vl) All scaffold work levels 10 feet
or higher above the ground or ficor shall
have a - standard (4-inch nominal)
toeboard. )

(vil) All work levels 10 feet or higher

..above the ground or floor shall have &

guardrail of 2- by 4-inch nominal or
the equivalent -installed no less -than
36 inches or more than 42 inches high,
with a mid-rail, when required, of 1- by
4-inch nominsl lumber or equivalent,

.(viil) A climbing ladder or stairway
shell be provided for proper access and
egress, and shall be affixed or built into

with 50 pounds of equipment each,
(). The design load of .all scaffolds
shall be calculated on the basis of: ..
Igu—Des\gneﬂmdconstruotedtowry
swwkmgloadolﬁpmmdsper:qum!wt.
Designed . constructed

eeny;vnrmgloadatwpoundsperaqum

Beuvy~Designad and ecmstrucwd to carry
nworhngloudot'l&poundapernquuetwt.
All Indder stands and seaffolds shall be
capable of supporting at least four times
the design working load.

- (iii) The materials used in mobile lad-
der stands and scaffolds shall be of stand-
ard manufacture and eonform to stand-.
ard speck of strength, dimen-

mdpnssundertbeplauormsto\

sions, and weights, and shall be selected
. to salely support the design working load.
=2 (iv) Nails, ' bolts,: or: other : fasteners
used in the construction of ladders; scaf-
tolds and towers shall-be:of:adequate =
and ig zllxmcient numtgers at each

lop: the: desi

the and 5o I d that its use
will not have a tendency to tip the scaf-
fold. A landing platform shall be pro-
vided at intervals not to exceed 30 feet.

(4) Wheels or caosters. (i) Wheels or ~

casters shall be properly. designed for
.strength and dimensions o support four
(4) times the design working load.

(i)’ All scaffold casters shall be pro-
vided with & positive wheel and/or swivel
lock to prevent movement. Ladder stands
shall have at least two (2) of the four (4)
casters and shall be of the swivel type.

(iii)’ Where leveling of the elevated
work plntfom is required, screw jacks
or other means for the
height shall be provided in the base sec-
tion of each mobile unit.

(b) Mobile tubular welded frame scaf—
folds—(1) - General, Units shall be de-
signed to comply with the requirements
ot paragraph (a) of this section. :

+(2) " Bracing. Scaffolds shall be prop-
eﬂy braced by cross braces and/or diag-
. onal braces for securing vertical members
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Villiams-Steiger
A and Hee.lr.h Act of 1970 on that

-a’means of transportation’ on water, in-

~tures not primarily designed for, or used
as & means of, mmsporta’uon on water,

§ ].910 16 Lnngshonng.

{8) Adoption and extension of estab-
lished safely and health standards for
longshoring.- The . standards prescribed
by Part 1504 of this title and in effect on
April 28, 1971, are .adopted .as occupa-
-tional safety or health standards under
section 6(a) -of the Act and shall apply,
-according {o.the provisions thereof, to
every employment and place of:employ-
ment of every employee engaged in long-
shoring operations or a related employ-
ment. Each employer shall protect the
employment- and places of employment
of each of his employees engaged in &
longshoring operation or & related em-
ployment, by complying with the appro-
priate standm‘ds ‘prescribed by thls

paragraph.

(b) Definitions, For pu.rposes ol this
section:

(1) “Long.shormg operahon" means
or han-
dling of, cargo, ship’s stores, gear ete.,
into, in, on, or out of any vessel; -

{2) “Related employment” means any
employment performed as an incident @
or in conj with, 1 ring oper-
ations including, but not restricted to,
securing cargo, rigging, and employment .

. as a porter, checker, or watchman; and

: :43). *Vessel” includes every descrip-

-tion of watercraft or other artificial con-
trivance used, or capable of being used, as
& means of transporiation on water, in-
cluding . special purpose floafing struc-
tures not primarily designed for, or used -
&s a means of, transportation on water.
§1910.17 Effective dates.

.. {8) Except as provided in paragraphs

(b) and (c) of this section, the stand- .

ards preseribed in this Subpart B shall
.be effective on August 27, 1971,

() (1) To.the extent that the stand-
ards prescribed in §1910.12 apply to
lght residential construction or. to
other construction. work, as defined in
§ 1910.12(b), which is not subject to the
construction safety standards published
In Part 1926 of this title, their applica-
tion is delayed until September 27, 1971.

(2) For the purpose of subparagraph
(1) of this paragraph, “light residential
construction” is limited to the construe-
tlon of homes and apariments which do

not exceed three stories in height, and -

which have no elevator, .
{c) Except as provided in paragraph
(b) of f.his section, whenever any em-
t or place of t 1s, or
becomes, subject to any safety and
health standard prescribed in Part 1915,
1916, 1917, 1918, or 1926 of this title on
s date before August 27, 1971, by virtue
of the Construction Safety Act or the

 Longshoremen's and Harbor ~Workers® =~
Compensation Act, ‘that occupational
safety and health standard as incorpo-
~rated " by

reference ' in - this. subpart
“hall ‘also become . effective: under: -the
tional Safe
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‘cluding’: special - purpose - floating struc- .-
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estab]xsh:d Fed-

+§ 1910:18' cllung k2
: eral standards,
‘Whenever an mahunal safety and
health” standard: adopted “and ‘ inicorpo~
rated by reference in this Subpart' B'is
‘changed pursuant to section 8(b) of the
-Act and’ the ‘statute “wnder” which .the

‘standard was originally promulgated, and

in accordance with Part 1911 of this
chapter, the standard shall'be deemed
changed for purposes of that statute and
this Subpart B, and shall apply under
this Subpart B. For the purposes of this

" section; & change'in s standard includes

any amendment, addition, or repeal, in

" whole or in part; 0f any standard.

§1910.19  Ashestos dust.
. Bection 1910.93a shall apply to the ex-

£ 22105

~orotbxgnnrdsthat meets-the requu-e-
-ments of § 191033,
5.048) Stair railing.-A vertical bs.rrler
erected along exposed sides of a stairway
- to prevent falls of persons.
(9) Toeboard. A -vertical barrier a.t

“floor: level :erected along :exposed edg:

‘of: 8 ficor- epening, ~wall opening, plat-
. form, TUNWRY, Or ramp to prevent talls
" of materials.

(10} Wall hole An opemng less than
30-inches but more than 1.inch high, of
unrestricted width, in any wall or parti-

tnm. suchas s ventila.ﬂon hole or drain--

ge. scupper. = 27
(11) Wauopeumg An opening ‘atleast
30mx:heshigh and 18 inches wide, in any
wall or partition, through which persons
may fall; suchasayard-a.rmdoorway
or chute

posure of every Pl
“dust in every- employment a.nd place
of - employment ' covered -by § 1910.13,
$1910.13, § 1910.14, § 1910.15, or § 1910:16,
In lieu of any different standard on ex-
posure : to, " asbestos ' dust -which would
otherwise be applicable by virtue ot any
of those sections. -

Subpuﬁ G—[Reservedl
. Subpart D—Walking-Working
Surfaces
§1910.21 Definitions.

{(a) As used in $1910.23, unless. the _
“ context requires otherwise, Hoor and wall
opening, -railing- and .toe board terms

shall have the meanlngs ascribed in this

"para

(b} As used in §1910,24 u.nless the
context requires otherwise, fixed indus-
trisl stair terms shall hnve the meanlng
ascribed in this

4B Handrail A sing’le ba.r or pipe sup-
ported en brackets from a wan or parhl—
tion to vid
for persons using =
--(3)- Nose; nosing, That porklon of &
tread projecting beyond the face of the
Tiser ow.

immedistely bel .
€3> Oper riser. The air space between

the treads of stairways without upright
members (risers).

(4) Platform.-An extended step or

bres.kmg ~-uontl.nuous run:of

stairs. - -
- 1(8) Railing ertical bamer erected
'along -sides - of stairweys and

grap] .
(1) Floor hole. ir

less than 12 inches but more than 1 inch
1n its least dimension, in ahy floor, plat-
form, pavement, or yard, through which
materials but not persons may fall; such
as a belt” hole, pipe opening, or. slot
opening.

(2) Floor cmenirw An opening meas-~
uring 12 inches or more in its least di-
mension, in any fioor, platform, pave-
ment, or yard, through which persons

_may. fall; such as a hatchway, stair or .

ladder. opening, pit, or large manhole.
Floor openings occupled by elevators,
dumb waiters, conveyors, machinery, .or

containers are excluded from this sub-

art.
-(3) Handrail. A slngle bar or pipe sup- .

ported on brackets from & wall or par-
tition, 'as ‘on a" stairway or ramp, to
furnish persons with a handhold in case
of tripping.

4) Platforny, A working space for per-
sons, - elevated - above- the surrounding
floor "or groundi such as a halcony or
platform for the opera.twn of ma.chmery
and equipment,

(5} Runway. A passageway for per- -

sons, elevated above the surro

- floor or ground level, such'as a footwalk

along ‘shafting. or 8 wa.lkway

to- of
’rheﬁopmunberofmmng usual]y serves
as & handrail. -
A8) Rise. The vertical distance from
theiopct_ah-eadtothetopotthenext

1) Riser. The upright member of a
step sttuated at the back of a lower tread
endmrmtge leading: edge. of the next

(8) Stairs, stairway, A series of steps
leading from one level or floor to an-
other, or. leading to platforms, pits,
boiler rooms, crossovers, or around ma-
chinery, tanks, and other equipment that
are used more or less conﬁnuously or

only
elly by specific: lnd.ivlduals A series of
atms and landings having three or more
risers constitutes: stairs or- stairway.
- :49) - Tread. The horizontal member of
‘a'step. i it
€10)" Tread run. The horizontal dis-
-tance from the leading edge of a tread
to the leading edge of an adjacent tread.
2::411) Tread width. The horizontal dis-

ey As used In §1910.25 unless the
v -otherwise - portable

buildings. g
6) Standard raillng. ‘A vemeal bar-

rier: erected -along “exposed- edges of- a;

“floor opening; wall: apening, ramp, plat-
to f. f

‘persons:
(1) Standard trcna-th and: construc-

Any oonstruction of ral.lings. covers, .

all 'tof“

wood ladders terms shall have the mean~
ings ascribed in this:paragraph. .

- {1)~-Ladders. A ladder is an appl.inme
usually” consisting: 3of \“two :side ralls
Joined at regular intervals by crosspieces
mm«mm.wr cleats,: -on; which

-2, ) l‘z'u; L EELG SRl
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(2) Stepladder. A stepladder is a self-
supportmg portable ladder, nonadjust~
able in length, having flat steps and a
hinged back. Its size is designated by the
overall length of the ladder measured
along the front edge of the side rails.

(3) Single ladder. A single ladder is a
non-self-supporting portable. ladder,
nonadjustable in length, consisting of
but one section. Its size is designated by
the overall length of the side rail

(4) Extension ladder. An extension
ladder is a non-self-supporting portable
ladder adjustable in length. It consists
of two or more sections traveling in
guides or brackets so arranged as to per-
mit length adjustment. Its size is desig-
nated by the sum of the lengths of the
sections measured along the side rails.

(5) Sectional ladder, A sectional ladder
is a non-self-supporting portable ladder,
nonadjustable in length, consisting of two
or more sections of ladder so constructed
that the sections may be combined to
function as a single ladder. Its size is
deslgnated by the overall length of the
assembled sections.

{6) Trestle ladder. A trestle ladder is a
self-supporting portable ladder, nonad-
justable in length, consisting of two sec-
tions hinged at the top to form equal
angles with the base. The size is desig-
nated by the length of the side rails
measured along the froni edge.

{T) Eztension trestle ladder. An exten-
sion trestle ladder is a self-supporting
porteble ladder, adjustable in length,
consisting of & trestle ladder base and a
vettically adjustable single ladder, with
suitable means for locking the ladders to-
gether. The size Is designated by the
length of the trestle ladder base,

(8) Special-purpose ladder. A special-
purpose ladder is a portable ladder which
represents either a modification or a
combination of design or construction
features in one of the general-purpose
types of ladders previously defined, in or-
der to adapt the ladder to special or
specific uses,

(9) Trolley ladder. A trolley 1adder is a
semifixed ladder, nonadjustable in
length, supported by attachments to an
overhead track, the plane of the ladder
being- at right angles to the plane of
motion.

(10) Side-rolling ladder. A side-roll-
ing ladder is a semifixed ladder, nonad-
justable in length, supported by attach~
ments to a guide rail, which is generally
fastened to shelving, the plane of the
ladder being also its plane of motion.

(11) Wood characteristics. Wood char~
acteristies are distinguishing features
which by their extent and number deter~
mine the guality of a piece of wood.

(12) Wood irregularities. Wood irregu-~
larities are natural characteristics in or
on wood that may lower its durability,
strength, or utility.

(13) Cross grain. Cross graln (slope of
grain) is a deviation of the fiber direc-
tion from a line parallel to Lhe sides of
the piece.

(14) Knot. A knot is a branch or Emb,
imbedded in the tree and cut through in
the process of lumber manufacture, clas-
sified according to size, quality, and oc-
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.currence. ‘The size. of the kmot is

determined as the average diameier on
the surface of the piece.
(15) Pitch and bark pockets A pltcb

pocket is an opening extending parallel

to the annual growth rings containing,
or that has contained, pitch, either solid
or liquid. A bark pocket is an opening
between annual growth rings that con-
tains bark.

(16) Shake. A shake is a separation
along the grain, most of which occurs
between the rings of annual growth.

(17) Check. A check is a lengthwise
separation of the wood, most of which
occurs across the rings of annual growth,

(18) Wane. Wane is bark, or the lack
of wood from any cause, on the corner
of a piece,

(19) Decay. Decay Is disintegration of
wood substance due to action of wood-
destroying fungi, It is also imown as
dote amd rot.

(20) Compression Jailure. A compres-
sion failure is a deformation (buckling)
of the fibers due to excessive compres-
sion along the grain.

(21> Compression wood. Compression
wood is ‘an aberrant (abnormal) and
highly variable type of wood structure
occurring in softwood species. The wood
commonly has density somewhat higher
than does normal wood, but somewhat
lower stiffness and tensile strength for
its weight in addition to high longitudi-
nal shrinkage.

(22) Low density. Low-density wood
is that which is exceptionally light in
weight and usually deficient in strength
properties for the species,

(d) As used in §1910 26, unless the
context requires otherwise, portable
metal ladder terms shall have the mean-
ings ascribed in this paragraph.

¢1) Ladder. A ladder is an appliance
usually consisting of two side rails joined
at regular intervals by cr i called

structed that the sections may be com-
bined to- function as.a single ladder. Its
size is designated by the overall length
of the assembled sections.

(1) Trestle ladder. A trestle ladder is
a -self-supporting portable ladder, non-
adjustable in length, consisting of two
sections, hinged at the top te form equal
angles with the base. The size is des-
ignated by the length of the side rails
measured along the front edge.

(8) Ertension trestle ladder. An ex-
tension frestle ladder is a self-supporting
portable ladder, -adjustable in length,
consisting of a trestle ladder base and a
vertically -adjustable single ladder, with
suitable means for locking the ladders
together. The size is designated by the
length of the trestle ladder base.

(9) Specigl-purpose ladder, A special-
purpose ladder is a portable ladder which
represents. either a meodification or a
combination of design or construction
features in one of the general-purpose
types of ladders previously defined, in
order to adapt the ladder to special or
specific uses.

&) As used in § 191027, unless the
context requires otherwise, fixed ladder
terms shall have the meanings ascribed
in this paragraph.

(1) Ladder. A ladder is an appliance
usually consisting of two side rails joined
at regular intervals by crosspieces called
steps, rungs, or cleats, on which a person
may step in ascending or descending.

(2) Fized ladder. A fixed ladder is a
ladder permanently attached to a struc-

, bullding, or equipment.

(3) Individual-rung ladder. An indi-
vidual-rung ladder is a fixed ladder each
rung of which is individually attached to
a structure, building, or equipment.

(4) Rail ladder. A rail ladder is a fixed
ladder consisting of side rails joined at
regular intervals by rungs or cleats and
in full length or in sections to

steps, rungs, or cleats, on quch @ per-

a bm.ldmz. structure, or equipment.
(5) il A ralling is any one or a

son may step in &

(2) Step ladder. A step ls,dder is a self -
supporting portable ladder, nonadjusta-
ble in length, having flat steps and a
hinged back. Its size is designated by the
overall length of the ladder measured
along the front edge of the side rails.

(3) Single ladder.. A single ladder is
a non-self-supporting portable ladder,
nonadjustable in length, consisting of
but cne section. Its size is designated by
the overall length of the side rail.

{4) Ezrtension ladder., An extension
ladder is a non-self-supporting portable
ladder adjustable in length. It consists
of two or more sections traveling in
guides or brackets so arranged as to
permit length adjustmernit. Its size is des-
ignated by the sum of the lengths of the
sections measured along the side rails.

(5) Platform ladder. A self-supporting
ladder of fixed size with a platform pro-
vided at the wm-ldng level The size is
by along the
front rail from the platform to the base
of the ladder.

(6) Sectional ladder. A sechonal lagd-
‘def is a mon-self-supporting portable
ladder, non-adjustable in length, con-
sisting of two or more sections so con-

combination of those railings constructed
in aceordance with §1910.23. A standard
railing is a vertical barrier erected along
exposed edges of floor openings, wall
openings, ramps, platforms, and runways
to prevent falls of persons.

(6) Pitch. Pitch is the included angle
between the horizontal and the ladder,
mesasured on the opposite side of the
ladder from the climbing side.

€7) Fastenings. A fastening is a device
to attach s ladder to a structure, build-
ing, or equipment.

(8) Rungs. Rungs are ladder cross-
pieces of circular or oval cross-section
on which a person may step in ascend-
ing or descending.

(9) Cleats. Cleats are ladder cross-
pieces of rectangular cross-section
placed on edge on which & person may
step in ascending or descending.

(10) Steps. Steps are the flat cross-
pieces of & ladder on which a person
may step in ascending or descending.

(11) Cage. A cage is & guard that may
be referred to as a cage or basket guard
which is an enclosure that is fastened
to the side rails of the fixed ladder or to
the structure to encircle the climbing
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“(5) Platform planks shall be at least
2- by 9-inch nominal size. The ends of the
wnks shall overlap the bearers of the
Jares and each plank shall be sup-
ported by not less than three squares.

{6) Bricklayers® square scaffolds shall
not exceed three tiers in height and shall
be so constructed and arranged that one
square shall rest directly gbove the other.
The upper tiers shall stand on a con-
tinuous row of planks lald across the next
lower tier and be nailed down or other-
wise secured to prevent displacement.

(7> Scaflolds shall be level and set
upon a firm foundation.

(m) Horse scaffolds.

{1) Horse scaffolds shall not be con-
structed or arranged more than two tiers
or 10 feet in height,

(2) The members of the horses shall be
not less than those specified in Table
D-19.

(3) Horses shall be spaced not more
than 5 feet for medium duty and not
more than 8 feet for Heht duty.

{4) When in ters, each horse
shall be placed directly over the horse in
the tier below.

(5) On all scaffolds arranged i tiers,
the legs shall be nailed down to the
planks to prevent displacement or thrust
and each tier shall be substantially cross
braced.

TABLE D—19—MINTMTM DIMENSIONS FOR

HORSE SCAFFOLD MEMBERS

Dimengions
Members: (inches)
Horlzontal members or bear-
8 by 4.
1% by 4.
1 by B.

Gusset brace 8t top of legs. 1 by
Half diagonal braces__.____ 1% by 4%.

(6) Horses or parfs which have becomie
weak or defective shall not be used.

(7) Guardrails not less than 2 by 4
inches or the equivalent and not less than
36 inches or more than 42 inches high
with 2 mid-rail, when requireg, of 1- by
4-inch lumber or equivalent and toe-
boards, shell be installed at all open
sides on all scaffolds more than 10 feet
above the ground or Jdoor. Toeboards
shall be a minimum of 4 inches in height.
‘Wire mesh shall be installed in accord-
ance with paragraph (a)(17) of this
section.

(n) Needle beam scaffold, (1) Wood
needle beams shall be in accordance with
paragraph {2) (5) and (9) of this sec-
tion, and shall be not less than 4 by 6
inches in size, with the greater dimen-
sion placed in a vertical direction. Metal
beams or the eguivalent conforming to
paragraph (a) (4) and (8) of this section
may be used.

(2) Ropes or hangers shall be pro-
vided for supports. The span between
supports on the needle beam shall niot
exceed 10 feet for 4- by 6-inch

RULES AND REGULATIONS
knot or by & round turn and one-haif
hitch,

(4) The platform span between the
needle beams shall not exceed 8 feet
when using 2-inch scaffold plank. For
spans greater than 8 feet, platforms shall
be designed based on design reguire-
ments for the special span. The over-
hang of each end of the platform planks
shall be not less than 1 foot and not
more than 18 inches,

(5) When one needie beam is higher
than the other or when the platform is
not level the platform shall be secured
against slipping,

(6) All unattached tools, bolts, and
nuts used on needle beam scaffolds shall
be kept in suitable containers.

(7) One end of a needle beam scaf-
fold may be supported by a permanent
structural member conforming to para-
graph (a) (4) and (8) of this section.

(8) Each man working on a needle
beam scaffold 20 feet or more above the
ground or floor and working with both
hands; shall be protected by a safety life
beli attached to a lifeline. The lifeline
shall be securely attached to substantial
members of the structure (not scaffold),
or to securely rigged lines, which will
safely suspend the workman in case of
a fall.

(o) Plasterers’, decorators’, and large
area scaffolds. (1) Plasterers’, decora-
tors', lathers’, and ceiling workers’ in-
side scaffolds shall be constructed in ac-
cordance with the general requirements
set forth for independent wood pole
scaffolds.

(2) Guardrails not less than 2 by 4
inches or the eguivalent and not less
than 36 inches or more than 42 inches
high, with a mid-rail, when required, of
1- by 4-inch lumber or equivalent, and
toeboards, shall be installed at a1l open
sides on all seaffolds more than 10 feet
above the ground or fioor, Toeboards
shall be a minimum of 4 inches in
height. Wire mesh shall be installed in
accordance with paragraph (a)(17) of
this section.

(3) All platform planks shall be laid
with the edges close together.

(4) When independent pole scaffold
platforms are erected in sections, such
sections shall be provided with connect-
ing Tunways equipped with substantial
guardrails.

{p) Interior hunyg seaffolds. (1) An in-
terior hung scaficld should be humg or
suspended from the roof structure or
substantial ceiling beams.

{2) The suspended sieel wire rope
shall conform to paragraph (a)(22) of
this section. Wire may be used provid-
ing the strength requirements of para--
graph (a)(22) of this ! are met.
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both types of scaffold designed to sustain

& uniform distributed working load up
to heavy duty scaffold loads with 2 safety
factor of four.

(5) When a hanging scaﬂ‘o]d is sup-
ported by means of- wire rope, such wire
rope shall be wrapped at.least twice
around the supporting -members and
twice around the besarers of the scaffold,
with each end of the wire rope secured
by at least three standard wire-rope
clips,

(6) AN overhead supporting members
shall ‘be inspected and checked for
strength before the scaffold is erected.

(7) Guardrails not less -than 2 by 4
inches or the equivalent and not less
than 36 inches or more than 42 inches
high, with a mid-rail, when required, of
1- by 4-inch lumber or equivalent, and
toeboards, shall be installed at all open
sides on all scaffolds more than 10 feel
ahove . the ground or floor. Toeboards

in
ance with psrsgraph @A of ﬂus
section.

{a) Ladder-jack scafiolds. (1) Al
ladder-jack scaffolds shall be limited
to licht duty and shall not exceed a
height. of 20 feet sbove the floor or
ground.

(2) AR lsdders used in connection
with ladder-jack scafiolds shall be
heavy-duty ladders and shall be designed
and constructed in accordance with
§1910.25 and § 1910.26,

(3) The ladder jack shall be so de-
signed and constructed that it will bear
on the side rails in addition to the lad-
der rungs, or if bearing on rungs only.
the bearing area shall be at least 10
inches on each rung.

(4> Ladders used in conjunction with
ladder jacks shall be so placed, fastened,
held, or equipped with devices so as to
prevent slipping.

(5) " The wood platform planks shan be
not less than 2 inches nominal in thick-
ness. Both metal and wood platform
planks shall overlap the bearing surface
not less than 12 inches, The span be-
tween supporis for wood shall not exceed
8 feet. Platform width shall be not less
than 18 inches,

{6) Not more than two persons shall
occupy any given 8 feet of any ladder-
Jack scaffold at any one time.

{r) Window-jack scaffolds. (1) Win-

dow-jack scaffolds shall be used only '

for the purpose of working at the win-
dow opening through which the jack is
placed.

© {2) Window. jrcks shall not be used

to support planks placed between one

window jack and another or for other
of

(3) For hanging wood scaﬂo]ds the
1 size mate-

rial s reeommended:
1) ting by 9 mches

Rope supports shall be -equivalent in
strengmtol‘mchdiameterﬂrst—grade
manila rope.

3 ’I‘heropesshnnbeuttachedtothe
sedle beams by a setaffold hitch or a
coperly made eye splice, The loose end
of the rope shall be tied by & bowline

on edge.

i) Plsnld.ng:bysinchesorzby 10
inches, with maximum 3pan 7 feet for
heavy duty and 10 feet forhghtduty
~or medium duty.

~:{4).:Steel tube and

(3) Window-jack scaffolds shall be
Pprovided with suitable guardrails unless
satet.y belts with lifelines are attached

and provided for the workman. Windew-
Jack scaffolds sha.ll be used by one man

(s) brack ; Q) - Ry
be constructed to fit the
pitch of the roof, . =
A ket be d in place

may be used for hanging scaffolds with

shall
by .nafling in addition to the pointed
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“TAPLE D-17—8CHEDULE YOR LADDER-TYPE PLATPORMS

Length of platiorm (feet)

)+ 14&16 1B&2 R&U ®B&30
Slde sﬂ:.:ss , minimum cross section (fnished sizes): . -
{n.). Vixg 1KxY 13x3 1313 1% %315
Almlddle""\ DAXad  1%x3%  1%14 135 x 4% U/xs
stp A Jxigin. steel str Its
attached to the side or underside full length.
Runge. Rungs shall be 1144n. minimum, diamotsr with at loast
34-in. diameter 140008, and the TaKMUR s shall
‘be 17 1n. center o center.
“Tie rods:
Number )

Diameter ( -
Flooring, mintmum fnished size (10.) - eeemrmeeecaacnn

5 6
V(n Kin. Y n.
¥x B ¥z

4
}{ln.
Yax g hxzy ¥EBL

(h) Stone sefters adjustable mulii-
ple-point suspension. scaffolds. (1) The
scaffold shall be capable of sustaining
a working load of 25 pounds per square
foot and shall not be overloaded. Scaf-
folds shall not be used for storage of
stone or other heavy materials.

(2) The hoisting machine and its
supports shall be of a type tested and
listed by Underwriters’ Laboratories or
Factory Mutual Engineering Corp. .

(3) The platform shall be securely
fastened to the hangers by U-bolts or
other equivalent means.

(4) The scaffold unit shall be sus-
pended from metal outriggers, iron
brackets, wire rope slings, or iron hooks
which will safely support the mazimum
intended load.

(5) Outriggers when used shall be
set with their webs in a vertical posi-
tion, securely anchored to the building
or structure and provided with stop
bolts at each end.

(6) The scaffold shall be supported
by wire rope eonforming with paragraph
(a) (22) of this section, suspended from
overhead supports,

(1) The free ends of the suspension
wire ropes shall be equipped with proper
size thimbles, secured by splicing or
other equivalent means. -‘The running
ends shall be securely attached to the
hoisting drum and at least four turns
of rope shall remain on the drum at all

times.
(8) Guardrails not less than 2 by 4
es or the equivalent and not less
than 38 inches or more than 42 inches
high, with a mid-rail, when required, of
1- by 4-inch lumber or eguivalent, and
tol be installed at all open
sides on all scaffolds more than 10 feet
above the ground or floor. Toeboards
shall be a minimum of 4 inches in height.
‘Wire mesh shall be installed in aceard-
ance with paragraph (a)(17) of this

section. .

(9) When two or more scaffolds are
used on & bullding or structure they shall
not be bridged one to the other but shall
be maintained at even height with plat-
forms butting closely.

- €10) Each seaffold shall be installed or
relocated in accordance with designs and
instructions of a registered professional

and such or reloca~
tion ‘shall be. superv‘lsed by a

listed by Underwriters’ Laboratories or
Factory Mutual Engineering Corp.

(2). The power units may be either
electrically or air motor driven.

All power-operated gears and
brakes shall be enclosed.

(4) In sddition to the normal operat-
ing brake, all-power driven units must
have an emergency brake which engages
automatically when the normal speed of
descent is exceeded. X

(5) Guards, mid-rails, and toeboards
shall completely enclose the cage or bas-
ket. Guardrails shall be no less than
2 by 4 inches or the equivalent installed
no less than 36 inches nor more than 42
inches above the platform. Mid-rails
shall be 1 by 6 inches or the equivalent,
installed equidistant between the guard-
rail and the platform. Toeboards shall
be a-minimum of 4 inches in height. ...

(6) The hoisting machines, cables, and
equipment shall be regularly serviced
and § after each installation and
every 30 days thereafter.

(7 . The -units may. be comb!ned to
form a two-poini suspension scaffold.
Such scaffold shall comply with para-
graph (g) of this section.

(8) The supporting cable shall be
straight for its entire length, and tke
operator shall not sway the basket and
1ix the cable to any intermediate points
to change his original path of travel.

9) shall be intained
and used in accordance with the manu-
facturers’ instructions.

(10> Suspension methods shall con-
form to applicable provisions of para-
graphs (f) and (g) of this section.

(J) Boatswain’s chairs. (1) The chair
seat shall be not less than 12 by 24
inches, and of 1-inch thickness. The seat
shall be reinforced on the underside to
prevent the board from splitting.

(2) The two fiber rope seat slings shall
be of 34-inch diameter, reeved through
the four seat holes so0 as to cross each
other on the underside of the seat.

(3) Beat slings shall be of at least 3%~
inch wire rope when a workman is eon-
ducting a heat producing process such as
gas or arc welding. .

(4). The workman shall -be protected
by a safety life belt attached to & lifeline.
The liIehne shall be securely attached to

bers of the structure (not

deﬁ@ated person.
(1) Single-point ad;ustable suspms-mn
3y (1> The sca
power inits  or manually operated
winches, shall be of a type tested and

scaffold), or to securely - rigged - lines,
wiich will safely suspend the worker in
case of a fall.

properly spliced 3-inch diameter first-
grade manila rope.

(6) The roof irons, hooks, or the ob-
Ject to which the tackle is anchored shall
be securely installed. Tiebacks when used
shall be installed at right angles to the
face of the building and securely fastened
10 a chimney.

(k) Carpenters’ bracket scaffolds. (1)
‘The brackets shall consist of a triangular
wood frame not less than 2 by 3 inches In
cross section, or of metal of equivalent
strength. Each member shall be properly
fitted and securely joined.

(2) Each bracket shall be attached to
the structure by means of one of the
following:

(i) A bolt no less than five-eighths
inch in diameter which shall extend
through the inside of the building wall,

) A metal stud attachment device,

{iii) Welding to steel tanks,

(iv) Hooking over & well-secured and
adequately strong supporting member.

The brackets shall be spaced no more
than 10 feet apart.

(3) No more than two persons shall
occupy any given 10 feet of a bracket
scaffold at any one time. Tools and mate-
rials shall not exceed 75 pounds in addi-
tion to the occupaney.

(4) The platform shall consist of not
less than two 2- by 9-inch nominal size
planks extending not more than 18 inches
or less than 6 inches beyond each end
support.

(5) Guardrails not less than 2 by ¢
inches or the equivalent and not less
than 36 inches or more than 42 inches
high, with & mid-rail, when required, of
1- by 4-inch lumber or equivalent, and
toeboards, shall be installed at all open
sides on all scaffolds more than 10 feet
above the ground or floor. Toeboards
shall be a minimum of 4 inches in height.
‘Wire mesh shall be installed in accord-
ance with paragraph (a)(17) of this
section.

(1) Bricklayers’ square scaffolds. (1)
The squares shall not exceed 5 feet in
width and 5 feet in height.

(2) Members shall be not less than
those specified in Table D-18

(3) The squares shall be reinforced
on both sides of each corner with 1- by
6-inch gusset pieces. They shall also have
braces 1 by 8 inches on both sides run-
ning from center to center of each mem-
ber, or other means to secure equivalent
strength and rigidity.

{4) The squares shall be set not more
than 5 feet apart for medium duty seaf-
folds, and not more than 8 feet apart for
Hght duty scaffolds. Bracing 1 x 8 inches,
extending from the bottom of each square
to the top of the next square, shall be
provided on both front and rear sides
of the scaffold.

Tasre D-18—MINIMUM DIMENSIONS FOR

BRICKLAYERS’ SQUARR SCAFFOLD MEMBERS

Dimensions
Members:
Bearers or horlzontal members.
Te

(5) The tackle shall consist of
size ball bearing or bushed blocks and
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space of the ladder for the safety of the
person who must climb the ladder. -

(12) Well. A well is & permanent com-
plete enclosure around a fixed ladder,
which is attached to the walls of the
well. Proper clearances for a well will
give the person who must climb the lad-
der the same protection as a cage.

(13) Ladder safety device. A ladder

safety device is any device, other than a
cage or well, designed to eliminate or re-
duce’ the possibility of accidental falls
and which may incorporate such fea-
tures as life bells, friction brakes, and
sliding attachments. .
1 (14) Grab bars. Grab bars are in-
dividual handholds placed adjacent to
or as an extension. above ladders for
the purpose of providing access beyond
the limits of the ladder.

(15) Through ladder. A through lad-
der is one from which a man getting off
at the top must step through the ladder
in order to reach the landing.

€16) Side-step ladder. A side-step lad-
der is one from which a man getting off
at the top must step sideways from the
ladder in order to reach the landing.

@) As used in §1910.28, unless the
context requires -otherwise, scaffolding
terms shall have the meaning ascribed
in this paragraph.

(1) Bearer. A horizontal member of a
scaffold upon which the platform rests
and which may be supported by ledgers.

(2) Boatswain’s chair. A seat suppart-
ed by slings attached fo a

RULES: AND .REGULATIONS

(11) Heavy duty’ scaffold: A -scaffold
designed and:. constructed -to ‘carry :a
working load not w exceed 15 pounds per
square foot, - -

(12) Horse " scafold. A scaffold - for
light or medium duty, compaosed of horses
supporting a work platform. :

(13) Interior hung scaffold. A ‘seaffold
suspended from - the ceiling or roof
structure.

(14) Ladder jack scaffold. A Iight duty
scaffold supported by brackets attached
to ladders.

(15) Ledger (stringer), A hoﬂzonml
scaffold member which extends from post
to post and which supports the putlogs
or bearer forming a tie befween the posts.

(16) Light duty scaffold. A scaffold de-
slgned and constructed to carry a work-
ing load noft to exceed 25 pounds per
square foot.

(17) Manually propelled mobile scaf-
fold. A portable roll!.ng smﬂold sup-
vorted by casters.

{18) Mauasons® adyustable multlple-
point suspension- scaffold. A ‘scaffold
having a continuous platform supported
by bearers suspended by wire rope from
overhead supports, so arranged and op-
erated as to the raising or lower-
ing of the platform to desired working
positions.

(19) Marimum intended load. The
total of all loads ineluding the working
load, the weight of the scaffold, and such
other loads as may be reasonably

Tope, designed io accommodate one
workman in a sitting position.

(3) Brace. A tie that holds one scaf~
fold member in a fixed position with re-
spect to another member.

(4) Bricklayers’ square scafiold. A
scaffold composed of framed wood
squares which support a platform limit-
ed to light and medium duty.

(5) Carpenters’ bracket sceffold. A
scaffold consisting of wood or metal
brackets supporting & platform.

(8) Coupler. A device for locking to-
gether the component parts of a tubular
metal scaffold. The material used for the
couplers shall be of a structural type,
such as a drop-forged steel, malleable
iron, or structural grade aluminum. The
use of gray cast iron is prohibited.

(1) Crawling board or chicken ladder.
A plank with cleats spaced and secured
at equal intervals, for use by a worker on
To0fs, not designed to carry any material.

(8) Double pole or independent pole
scaffold. A -scaffold supported from the
base by & double row of uprights, inde-
pendent of support from the walls and
constructed of uprights, ledgers, horizon-
tal platform hearers, and diagonal brac-

ing.

(9) Float or ship scaffold. A scaffold
hung from overhead supporis by means
of ropes and consisting of a substantial
platform having diagonal bracing under-
_neath, resting upon and securely fas-
tened to two parallel plnnk bearers: at.
right angles to the span.

{100 Guardrail. A rail sec'ured to: up~

‘ghts and erected along the exposed
des and ends of platforms. "

(20> Medium duty .scaﬂold A scaffold
designed and constructed carry a
working load not to exceed 50 pou.nds per
square foot.

(21) Mid-rail. A rall approximately
midway between the guardrail and plat-
form, used when required, and secured
to the nprights erected along the exposed
sides and ends of platforms.

(22) Needle beam scaffold. A light duty
scaffold consisting of needie beams sup-
porting a platform.

(23) OQuirigger scaffold. A scaffold
supported by oulriggers or thrustouls
projecting beyond the wall or face of
the building or structure, the inboard
ends of which are secured inside of such
a building or structure.

(24) Putlog. A scaffold member upon
which the platform rests. .. ..

{25) Roofing bracket. A bracket used
in sloped roof construction, having pro-
visions for fastening to the roof or sup-
ported by ropes fastened over the ridge
and secured to some suitable object.

(26) Runner. The lengthwise horizon-
tal bracing or bearing members or both.

(27) Scaffold. Any temporary ele-
vated platform and its supporting struc-
ture used- for supporting workmen or
materials or both.

(28) Single-point adjustable suspen-
sion scaffold. A manually or - power-
operated unit designed for light duty
use, supported by & single wire rope from
an overhead support so arranged and
operated as to permit the raising or low-
ering of the platform to desired working
positions. RTINS wTEw L
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i 1(29). Single pole scaffold. Platforms
resting on putlogs or :crossbeams, ‘the
outside ends of which are supported on
ledgers secured t0 a single row of posts
or.uprights and the inner ends of which
are supported on or in a wall, ..

-'(30) Stone setters” adjustable multzple—
pomt suspension scaffold. A swinging-
type scaffold having & platform sup-
ported by hangers suspended at four
points so as to permit the raising or
lowering of the platform to the desired
working position by the use of hoisting
machines.

(31) Toe board. A barrier: secured
along the sides and ends of a platform,
to. guard against the falling of material.

(32) Tube and coupler scaffold. An as-
sembly consisting of tubing which serves
as posts, bearers, braces, ties, and run-
ners, a base supporting the posts; and
special couplers which serve to connect
the uprights and %o join the various

embers. -

(33) Tubular welded frame scaffold.
A sectional, panel, or frame metal scaf-
fold . substantially. built up of prefabri-
cated: welded sections which consist of
posts and horizontal bearer with inter-
mediate members. Panels or frames shall
be braced with diagonal or cross braces.

(34) Two-pomt suspension scaffold
(. LA the plat-
form of whxch is supporfed by hangers
{stirrups) at two points, suspended from
overhead supports so as to permit the
raising or lowering of the platform to
the desired working position by tackle or.
hoisting machines.

- (35) Window jack scaffold. A scaffold,

the platform of which is supported by a
bracket or jack which projects through
a window opening.

(36) Wurkiua load. Load imposed . by

and eguipment.

' (g) As used in § 1910.29, unless the
context requires otherwise, ‘manuslly
propelled mobile ladder stand and scaf-
fold (tower) terms shall have the mean-
ing ascribed in this paragraph.

(1) Bearer. A horizontal member ot &
scaffold upon which the platform rests
and which may be supported by ledgers.

{2) Brace. A tie that holds one scaffold
member in a fixed position with respect
to another member.

- (3) 'Climbing ladder. Aseparate Iadder
with ‘equally spaced rungs usually .at-
tached to the scaffold structure for ¢limb-
ing and descen

{4) Coupler. A device for locking to-
gether the components of a tubular metal
scaffold which shall be designed and used
to safely suppcn the maximum lnt.ended
loads, --

(8) Design working load. The ma:d-
mum intended load, being the total of all
loads ineluding the weight of the men,
materials, equipment, and platform,

(8) Equivalent. Alternative design or
features, which will provide'an equal
degree or factor of safety..

(1) Guardrail. A barrier secured toup-

‘rights- and erected “along the exposed

revent§

sides and “ends ‘'of phmmnsto
fal]sbfperso ani
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8) Handrail. ‘A rail connected to a
parallel to the slope
and/or-top step. -

-(9) Ladder stand. A mobile fixed size

: :self-supporting  ladder consisting of a

wide flat tread ladder in the form of
stairs. The.assembly. may inelude hand-
rails. -

(10) Ledger (stringer). A horizontal
scaffold member which extends from post
1o post and which supports the bearer
forming & tie between the posts.

(11) . Mobile scaffold (tower). A light,

" medium, or heavy duty scaffold mounted

on casters or wheels.
-2.(12) Mobile. “Manually propelled.”

(13) Mobile work platform. Generally
a fixed work level one frame high on
casters or wheels, with bracing diagon-
ally from platform to vertical frame.

(14) Runner. The -lengthwise hori-
zontal bracing and/or bearing members.

15) Scaffold. Any temporary elevated
platform and its necessary vertical, diag-
onal, and horizontal members used for
supporting workmen and materials, (Also
known as a scaffold tower.)

€16) Toe board. A barrier at platform
1evel erected along the exposed sides and
ends-of a seaffold platform to prevent
falls of materials,

A7) Tube and coupler scaffold. An
assembly consisting of tubing which
serves as posts, bearers, braces, ties, and
runners, 2 base supporting the posts, and
uprights, and serves tojoin the various
members, usually used in fixed locations.

(18) Tubular welded frame scaffold.
A sectional, panel,’ or frame metal
scaffold substantially built up of pre-
fabricated welded sections, which con-
sist of posts and bearers with intermedi-
ate connecting members angd braced with
diagonal or cross braces.

(18) Tudular welded sectional foldmg
scaffold. A sectional, folding metal scaf-
fold either of ladder frame or inside
stairway design, substantially built of
prefabricated welded sections, which con-
sist of end frames. platform frame, in-
side inclined stairway frame and braces,
or hinged connected diagonal and hori-
zontal braces, capable of being folded
into & flat package when the scaffold is
not in use.

(20) Work level. The elevated plat-
form; used for supporting workmen and
their materials, comprising the necessary
vertical; horizontal, and diagonal braces,

rdrails, and ladder for access to the
work platform

§ 1910.22 . General reqmremants.

‘This section applies to all permanent
places of employment, except where
domestic, mining; or agricultural work
only is performed. Measures for the con-
trol of toxic materials are considered to
be outside the scope of this section.

(a) Housekeeping, ¢1) All places of
employment, - passageways, storerooms,
and service rooms shall be kept elean and
orderly and in a sanitary condition,

€2). The floor of every workroom shall
be maintained in a clean and, so far as
possible, a dry condition. Where wet proc-

esses are used, drainage shall be main-

tained, and false floors, platforms, mats,
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or other dry standing places should be
provided where practicable.

(3) To facilitate cleaning, every floor,
working place, and passageway shall be
kept free from protruding nails splmters,
holes, or loose boards.

(b) Aisles and passageways. (1) Where
mechanical handling equipment is used,
sufficient safe clearances shall be al-
lowed for aisles, at loading docks, through
doorways and wherever turns or pas-
sage must be made, Aisles and passage-
ways shall be kept clear and in good re-
pairs, with-no obstruction across or in
aisles that could create a hazard.

(2) Permanent aisles and passageways
shall be appropriately marked.

(¢c) Covers and guerdrails. Covers and/
or guardrails shall be provided to protect
personnel from the hazards of open pits,
tanks, vats, ditches, ete.

(d) Floor loading protection. (1) In
every building or other structure, or part
thereof, used for mereantile, business, in-
dustrial, or storage purposes, the loads
‘approved by. the building official shall be
marked on plates of approved design
which shall be supplied and securely af-
fixed by the owner of the building; or his
duly authorized agent, in a conspicuous
place in each space to which they relate.
Such plates shall not be removed or de-
faced but, if lost, removed, or defaced,
shall be replaced by the owner or his
agent.

(2) It shall be unlawful to place, or
cause, or permit to be placed, on any floor
or roof of a building or other structure a
load greater than that for which such
ﬂ%or aclm roof is approved by the building
offici

§1910.23 Guarding ﬂoor and wall open-
ings and holes.

(a) Py for fioor i )
Every stalrway floor opening shall be
guarded by a sitandard railing con-
structed in accordance with paragraph
(e) of this section. The railing shall be
provided on all exposed sides (except at
enfrance to stairway). Por infrequently
used stairways. where traffic across the
opening prevents the use of fixed stand-
ard railing (as when located in aisle
spaces, etc.), the guard shall consist of a
hinged floor opening cover of standard
strength and construction and remova-
ble standard railings on all exposed sides
(except at entrance to stairway).

(2) Every ladderway floor opening or
platform shall be guarded by a standard
rafling with standard toeboard on all
exposed sides (except at éntrance to
copening), with the passage through the
railing either provided: with a swinging
gate or so offset that a person cannot
walk directly into the opening.

(3) Every hatchway and chute floor

opening shall be guarded by one of the
following: - !

(i) Hinged ﬂoor opening cover of
standard strength and construction
equipped with standard railings or per-
manently attached thereto so as (o leave
only one exposed side. When the opening
is not in use, the cover shall be closed
or the exposed slde\shs.ll be guarded at

{i) A. removable railing with - toe-
board on not more than two sides of the
opening and fized standard railings with
toeboards on all other exposed sides.
The removable railings shall be kept in
place when the opening is not in use and
should preferably be hinged or otherwise
mounted so as to be conveniently
replaceable.

‘Where operating conditions necessitate ~

the feeding of material into any hatch-
way or chute opening, protection shall be
provided to prevent a person from falling
through the opening,

(4) Every skylight floor opening and

. hole shall be guarded by a standard

skylight screen or a fixed standard rail-
ing on all exposed sides.

(3) Every pit and trapdoor floor open-
ing, infrequently used, shall be guarded
by a Hoor opening cover of standard
strength and construction which should
be hinged in place. While the cover is
not in place, the pit or trap opening shall
be constantly attended by someone or
shall be protected on all exposed sides by
removable standerd railings.

(6) Every manhole floor opening shall
be guarded by a standard manhole cover
which need not be hinged in place. While
the cover is not in place, the manhole
opening shall be constantly attended by
someone or shall be protected by remov-
able standard railings.

() Every temporary floor obening
shall have standard railings, or shall be
constantly attended by someone.

(8) Every floor hole into which per-
sons can accidentally walk shall be
guarded by either:

(i) A standard railing with standard
toeboard on all exposed sides, or

(> A floor hole cover of standard
strength and construction that should
be hinged in place. While the cover is
not in place, the floor hote shall be con-
stantly attended by someone or shall be
protected by a removable standard
railing.

(9) Every floor hole into which per-
sons cannot accidentally walk (on ac-
count of fixed machinery, equipment, or
walls) shall be protected by a cover that
leaves no openings more than 1 inch
wide. The cover shall be securely held in
place to prevent tools or materials from
falling through.

(10) Where doors or gates open di-
Tectly on a stairway, a platform shall be
provided, and the swing of the door shall
not reduce the effective width to less than
20 inches.

(b) Protection for wall openings and
holes. (1) Every wall opening from which
there is 8 drop of more than 4 feet shall
be guarded by one of the following:

(i) Rail, roller, picket fence, half door,
or equivalent barrier,

The guard may be removable but should
preferably - be hinged or otherwise
soas to be
able. Where there is exposure beluw to
falling materials, a removable toe board
or’the equivalent shall also be provided.
‘When the opening is not in use for han-
dling materials, the guard shall be kept

both top and inter by
removable standard raflings.

in ition regardless of a door on the
opening. In addition, a grab handle shall
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(f) Masons’ adjustable muliiple-point
suspersion scaffolds. (1) The scaffold
shall be capable of sustaining a working
load of 50 pounds per square foot and
shall not be loaded in excess of t.hat
figure.

(2) The scaffold shall be provided with
hoisiing machines that meet the require-
ments of Underwriters’ Laboratories or
Factary Mutual Engineering Corp.

(3) The platform shall be supported
by wire ropes in conformity with para-
graph (a) (22) of this section, suspended
from overhead outrigger beams.

(4) The scaffold outrigger beams shall
consist of structural metal securely fas-
tened or anchored to the frame or floor
system of the building or structure.

(5) Each outrigger beam ' shall be
equivalent in strength to at least a stand-
ard T-inch, 15.3-pound steel I-beam, be
at least 15 feet long, and shall not project
more than 6 feet 6 inches beyond the
bearing point.

{6) Where the overhang exceeds € feet
6 inches, outrigger beams shall be com-~
~osed of stronger beams or mulliple

:ams and be installed in accordance
«~ith approved designs and instructions.

{7 If channel iron outrigger beams
are used in place of I-beams, they shall
be securely fastened together with the
flanges turned out.

(8) All outrigger beams sha].l be set
and maintained with their webs into
vertical position.

(9) A stop bolt shall be placed at each
end of every outrigger beam.

(10) The outrigger beam shall rest on
suitable wood-bearing blocks.

{11) All parts of the scaffold such as
bolts, nuts, fittings, clamps, wire rope,
and outrigger beams and their fasten-
ings, shall be maintained in sound and
good working condition and shall be
inspected before each installation and
periodically thereafter,

(12) The free end of the suspension
wire ropes shall be eguipped with proper
size thimbles and be secured by splicing
or other equivalent means. The running
ends shall be securely attached to the
hoisting drum and at least four turns of
rope shall at all times remain on the
drum. :

(13> Where a single outrigger beam is
used, the steel shackles or clevises with
which the wire ropes are attached to the
outrigger beams shall be placed directly
over the hoisting drums,

(14) The scaffold platform - shall be
equivalent in strength to at least 2-inch
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planking. (For maximum planking spans .. .
see paragraph (a) (9) of this section.) .

(15) Guardrails .not:Jess.than 2 x 4
inches or the equivalent and not less than
36 inches or more than 42 inches high,
with & mid-rall, when required, of 1 x 4~
inch lumber or equivalent, and toeboards,
shall be installed at all open sides on all
scaffolds more than 10 feet above the
ground or floor. Toeboards shall be a
minimum of 4 inches in height. Wire
mesh shall be installed in accordance
with paragraph (a} (17) of this section.

(18) Overhead protection shall be
provided on the scaifold, not more than
9 feet above the platform, consisting of
2-inch planking or material of equivalent
strength laid tight, when men are at
work on the scaffold and an overhead
hazard exists.

(1'7) Fach scaffold shall be installed or
relocated in saccordance with designs
and instructions, of a registered profes-
sional engineer, and supervised by a
competent, designated person.

{g) Two-point - suspension scaﬂoldx

(swinging scaffolds). (1) Two-point sus-"

pension scaffold platforms shall be not
less than 20 inches nor more than 36
inches wide overall. ‘The platform shaill
be securely fastened to the hangers by
T-bolis or by other equivalent means,

(2) The hangers of two-point sus-
pension scaffolds shall be made of
wrought iron, mild steel, or other equiva-
lent material having a cross-sectional
area capable of sustaining four times the
maximum intended load, and shall be
designed with a support for guardrail,
intermediate rail, and toeboard.

(3) When hoisting machines are used
on two-point suspension scaffolds, such
machines shall be of a design tested and
approved by Underwriters' Laboratories
or Factory Mutual Engineering Corp.

(4) 'The roof irons or hooks shall be of
wrought iron, mild steel, or other equiva-
lent material of proper size and design,
securely Installed and anchored. Tie-
backs of three-fourth inch manila rope
or the equivalent shall serve as a second-~
ary means of anchorage, Installed at
right angles to the face of the bullding
whenever possible and secured to a struc-
turally sound portion of the building.

(5) Guardrails not less than 2 x 4
inches or the equivalent and not less than
36 Inches or more than 42 inches high,
with a mid-rall, when reguired, of 1- X 4~
inch Jumber or equivalent, and toeboards,
shall be installed ai all open sides on all
scaffolds more than 10 feet above the
ground or floor. Toeboards shall be a
minimum of 4 inches in height. Wire
mesh shall be installed in accordance
with paragraph (a) (17) of this section.

(6) Two-point suspension scaffolds
shall be suspended by wire or fiber ropes.
Wire and fiber ropes shall conform to
paragraph (a)(22) of this section.

{7) The blocks for fiber ropes shall be
of standard 6-inch size, consisting of at
least one double and. one single block.
‘The sheaves o!a.llblocksshlllﬁtthem
of rope used.:

. 22125

{8) _AIl wire ropes, fiber ropes, slings,

“hangers, platforms, and other supporting

parts shall be Inspected before every in-
stallation. Periedic Inspections shall-be
made while the scaffold is in use.

(%) On suspension scaffolds designed
for a working toad of 500 ‘pounds 1o more

with a warking load of 750 pounds, no
more than three men shall be permitted
to work at one time. Each workman shall
be protected by a safety lifebelt attached
to a lifeline. The lifeline shall be securely

ed to sobstantial members of the
structure (not scaffold), or to securely
rigged lines, which wm safely sm'pend
the workman in case of a fall.

(10) Where acid solutions are used,
fiber ropes are not permitted unless acid-
proof.

(11) Two-point suspension scaffolds
shall be securely lashed to the building
or structure to prevent them from sway-
ing. Window cleaners’ anchors shall not
be nsed for this purpose.

(12) The platform of every two—polnt
suspension scaffold shall be one of the
following types:

(@ The side stringer of ladder-type
platforms shall be clear straight-grained
spruce or materials of equivalent
strength and durability. The rungs shall
be of straight-grained oak, ash, or
hickory, at least 1} inch in diameter,
with seven-eighth inch tenons mortised
into the side stringers at least seven-
eighth inch. The stringers shall be tied
together with the tie rods not less than
one-quarter ‘inch in diameter, passing
through the stringers and riveted up
tight against washers on both ends. The
flooring strips shall be spaced not more
than- five-eighth inch apart except at
the side rails where the space may be
1 inch. Ladder-type platforms shall be
constructedin accordance with table

(ii) Plank-type platforms . shall be
composed of not less than. nominal
2- x 8-inch unspliced planks, properly
cleated together on the underside start-
ing 6 inches from each end: intervals in
between shall not exceed 4 feet. The
plank-type platformm shall not extend
beyond the hangers more than 18 inches.
A bar or other effective means shall be
securely fastened to the pistform at each
end. to prevent its slipping: off the
hanger. The span between hangers for
plank-type platforms shall not exceed
10 feet.

(i) Beam platforms shall have side
stringers of lumber not less than 2 x 6
inches set on edge. The span between
hangers shall not exceed 12 feet when
beam platforms are used. The floor-
ing shall be supported on 2- and 6-inch
crossbeams, laid flat and set into the
upper edge of the stringers with a snug
fit, at intervals of not more than 4 feet,
securely nailed ‘in place. The flooring
shall be of 1- x 6-inch material prop-
erly nailed. Ploorboards shall' not- be
spaced more than one-half inch apart.
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(2) A medium-duty tube and coupler

scaffold shall have all posts, runners, and -

bracing of nominat 2-inch ©.D. steel tub-
ing. Posts spaced not more than 6 feef
apart by B feet along the length of the
scaffold shall have bearers of ‘nominal
2%-inch O.D. steel tubing. Posts spaced
not more than 5 feet apart by 8 feet along
the length of the scaffold shall have
‘bearers of nominal 2-inch OD. steel tub-
ing. Other structural metals when used
must be designed to carry an equivalent
load.

(3) A heavy-duty tube and coupler
scaffold sholl have all posts, runners, and
bracing of nominal 2-inch O.D. steel tub-
ing, with the posts spaced not more than
6 feet apart by 6 feet 6 inches along the
length of the scaffold. Other structural
metals when used must be designed to
carry an equivalent load,

(4) Tube and coupler scaffolds shall
be limited in heights and worling levels
to those permitied in fables D-13, 14,
and .15, of thiz section. Drawings and
specifications of all tube and coupler

above the limitations in tables
D-13, 14, and 15 of this section shall be
designed by :a registered professionsl en-
gineer and copies made available to the
employer and for inspection purposes.

{5) Alltube and coupler scaffolds shall
be constructed and erected to support
four times the maximum intended loads
as set forth.in tables D-13, 14, and 15 of
this section, or as .set forth in the speci~
fications by a registered professional
engineer, copies which shall be made
available fothe employer and for inspec-
tion purposes. -

(6) Al tube and coupler scaﬁolds
shall be erected by competent and ex-
perienced personnel.

(T) -‘Posts shall be accurately spaced.
erected on smtable bases, and
tained plumb. -

@) Runners shall be erected along the
length of the scaffold located on both
the inside and the outside posts at even
height. ‘Runners ‘shall e interlocked to

- form continuous lengths and coupled. to
each post. The bottom runners shall be
located as close to the base as possible.
Runners shall be placed not more than
-6 feet-6 inches on centers,

{9) ‘Bearers shall be Installed trans-
versely ‘between posts and shall be
secure]y coupled to the posts bearing on
the yunper coupler. When coupled
directly to the runners, the coupler must
‘be'kept as close to the posts as possible.

(10) Bearers shall be at least 4 inches
but not more than 12 inches longer than
the post spacing or runner spacing.
Bearers may be cantilevered for use as
“brackets %o carry not more than two
_planks;

{11} "Cross bracing shall be installed

across the wiidth -of the scaffold ateast:

‘every. third:set of posts horizontally and
..every,. fourth . .axunner wve: . - Such
bracing.shall extend

+ next Duter ‘and lomer runners.

shall be insmlled at approximately a 45-

rtieally, h
‘diagonally from the -
oy . Inner ang outer runners upward to the

I2) “Longitidinal ‘diagonal “bracing

RULES :AND 'REGULATIONS

degree ‘angle Trom near the base of the
first outer post upward to the extreme
top of the scaffoid. Where- the longi-
tudinal length of the scaffold permits,
such bracing shal)l be duplicated begin-
mngﬂtfven mth vost-lns simil

{11) Drawings :and specifications for
all frame scaffolds over 125 feet In helght
-above ‘the base plates shall be designed
by a registered professional engineer and
com«is made available to the employer

shall also be-installed from the last post
extending back and upward toward the
first post. Where conditions preclude the
attachment of this bracing ‘to the posts,
it may be attached to the runners.

(13) The entire scaffold shall be tied
to and securdly braced against the build-
ing at intervals not fo -exceed 30 feet
hofizontally and 26 feet vertically.

(14) -Guardrails not.less .than 2x4
inches or the equivalent and not less than
36 .inches or more than 42 inches high,
with a wmid-rail, when required, of
1x4-mch lumber or equivalent, and

; 'shall be installed -at all open
sides on all scaffolds more $han-10 feet
above the ground or fleor. Toeboards
shall be a minimum of 4 inches in height,
Wire mesh shall be installed in accord-
ance with paragraph (2)(I'T) of this
section.

(d) Tubular. welded .frame scafolds.
{1) Metal tubular frame scaffolds, in-
cluding accessories such as braces, brack-
ets, trusses, screw legs, ladders, etc,,
shall be designed and proved to safely
support roux times the maximum
intended I

2). Spacing -of panels or frames shall
be consistent with the loads imposed.

(3) Scaffolds shall be properly braced
by cross bracing or diagoral braces, or
both, for securing vertical members to-
gether laterally, and the cross braces
shall be of such length aswill automati-
cally square and align vertical members
so that the erected scaffold is always
plumb, square,.and rigid. All brace con-
nections shall be made secure.

(4) Scaffold legs shall be set on ad-
justable bases or plain bases placed on
mud sills or other foundations adequate
to support the maximum intended load.

A5) The frames shall ‘be placed one on
top of the other with coupling or stack-
ing pins to provide proper vertical aline-
ment of the legs.

(6) Where upliff may occur, panels
shall -be locked together vertically by
pins or other equivalent suitable means.

(T) Guardrsils not less than 2 x 4
inches or the equivalent and not less than
36 inches or more than 42.inches high,
with a mid-rail, when required, of 1-x 4-
inch lumber or equivalent, and toe-
boards, shall be instalied at all-open sides
on all scaffolds more than 10 feet above

the ground or fioor. Toeboards shall be

& minimum of 4 inches in height. Wire
Toesh shall “be - installed - -accordance
with paragraph (a)(17) of this section.

(8) All ‘tubular ‘metal seaffolds shall
be, constructed and -erected $o-support
four times the maximum intended loads.

(9) To prevent moevement, the scaffold

shall be secured-to the bullding or strue--
ture at Intervals not to-exceed 30 feet:

and 26 feet vertically.” .
10). Maximum permissible spans “of
planking shall be in -conformity with
paragraph (a)(9) of this section,

1 bracing

and f purposes.

(12) Al tubular welded fra.me scaﬁolds
shall be erected by competent and ex-
Pperienced ‘personnel.

(13) Frames and sccessories for scaf-
folds shall be maintained in good repair
and every defect, unsafe condition, or
noncompliance with this section shall
be immediately corrected before further
use of the scaffold. Any broken, bent, ex-
cessively rusted, altered, or otherwise
siructurally damaged frames or acces-
sories shall not be used.

(14) Periodic inspections shall be made
of all welded frames and aecessorics, and
any maintenance, including painting, or
minor -corrections authorized by the
maoufacturer, shall be ‘made before fur-
ther use.

() Outrigger scaffolds..(1) Outrigger
beams extend not more than 6 feet
beyond the face of the building. The
inboard end of outrigger beams, meas-
ured from the ‘Tulerum ‘point to the ex-
treme point of support, shall be not less
than one ‘and-one-half times the out-
board end in length. ‘The beams shall
rest on edge, the sides shall be plumb,
and the edges shall be horjzontal. The
fulcrum point of the beam shall rest
on a secure bearing at least 8 inches in
each horigontal dimension, The beam
shall be secured in place against move-
ment and shall be securely braced at
the fulcrum point against tipping.

(2) The inboard. ends of .outrigger
‘beams shall be securely supported either
by means of struts bearing against. sills in
contact with the overhead beams-or ceil-
ing, or by means of tension members
secured to the fioor joists underfool, or
by both if necessary. The inboard ends
of outrigger beams shall be secured
against tipping and the entire supporting
structure shall be securely braced in both
directions to prevent any horizontal
movement.

(3) Unless outrigger scaﬂolds are de~
signed by a licensed professional engi-
neer, they shall be constructed and
erected In accordance with table D-16,
Outrigger scaffoids designed by & regis-
tered professionsal engineer shall be con-
structed and erected in:-accordance with
such design. A copy of the detailed draw-
ings and.specifications showing the
andspaangnfmembersshnﬂbekepton
the job.

[C5) P!mking'shall be lald tight and
shall extend to within 3 inches of the
building wall. Planking shall be nailed or
bolted 1o outriggers.

(5) Where there is danger. of material
falling from thescs.ﬂo]d.awi.remesh or
other shall be pr be-
tween the guardrail and the toeboard.

(6) Where additional working levels
are required to be supported by the out-

. rigger methoﬂ, the plans apd specifica-

tions of the outrigger-and -scaffolding
structure shall be designed by a regis-
{ered professional engineer,
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-7 ishere specified may be-essential Tor
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be provided on each side of the opening

‘with Its eenter approximately 4 feet-above

floor level and o! standarﬂ strength md
0!

i) Extension platform -onto *whlch
‘materis}s can be hoisted for haniling,
‘and -which shall have side rails or equiv-
alent guards of -standard specifications.

(2) ®rery chute wall opening from
‘which there is 8 drop of more than 4 feet
shall be guarded by one or more of the
barriers specified in subparagraph (1) of
this paragraph, or as required by .the
conditios.

(3) Every window wgll opening at a
stalrway landing, floor, platform, or
‘balcony. from which there 15 a drop of
more thsn 4 feet, and where the bottom
-of the opening is less than 3 feet -above
the platiorm or landing, shall be guarded
by standard slats, standard grill work (as
:specified in paragraph (e)(11) of this
section). or standard railing.

‘Where the window opening is below the
Tanding. or platform, a standzrd toe

_ "hoard shall be provided.

(4) EBvery temporary wall openi.ng
shall bave adequate ghards but ‘these
need not be of standard construction.

{5) Where there is 4 hazard of mate-
rials fal¥ng through a wall hole, and the
Tlower edge of the near side of the hole is
Tess thar 4 inches above the foor, and
the far side of the hole more than 5 feet
ahove the next lower level f.he hole shall
be* by & q e a, or
an enclosing screen mher of solid con-
Strlll:ﬁﬂl'l. or as speclﬂe p:uagl"aph
‘ey (11} of thissection.” ©~ .

‘¢) Protection of open-sided flvors,

.atforms, and runways. (1) Every open-
sided floor or platform 4 Teet or “more
above adjacent fioor or ground level shall
be guarded by a standard railing (orthe

equivalent as specified In paragraph (&)
(3) of this section) on all open sides, ex-
cept ‘where there is entrance to & ramp,
stairway, or fixed ladlder.” The Tailing
5hall be provided with a  -toeboard
‘wherever, beneath the open sides, .

1) Persons cai pass,

(i) There is moving machinery, ar

(i) There is equipment with which
falling materials could -create .a ‘hazard.

(2) Every runway shall be guarded by
& standard railing (or the.equivalent as
specified in paragraph “(e) (3) “of this
section) on all open sides 4 feet -or more
above floor or ground leveél, W'herever
tools, machine parts, -or
likely 0 be used .on the runway, nto&
‘board shall also be provxded on mh
‘exposed side. -

Runways used exclusively for special
purposes (such .as olling, shafting, ar
filling tank cars) may have the railing on
one side omitted where aperating condi-
tions such omi;
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_ (3) Regardless of height, open-sided
<foors, -walkways, ‘platforms, or Tunways
#bove or =mitjacent to -dangerous equip~

ment, picklng or galvanizing tanks,-de- -

greasing anits, and similar hazards shall
be guarded with a standard railing and
oe 1 A

1) Stwirway railings end guards. (1)
Every flight ol.stairs having four or more
risers shall be equipped with standard
stair railings or standard bandrails as
specified in subdivisions (i) through (V)
of this subparagraph, the width of the
stair to be measured clear of all obstrue-
‘tions except handrails:

) On stalrways less than %4 inches
wide having both sides enclosed, at least
one handrail, preferably on the right side
descending.

(i) On stairways less than 42 inches
wide having one side open, at least one
stalr rafling on open side,

(iil) On.stairways less than 44 inches
wide having both sides open, one stair
railing on each side.

(iv) On .stairways more than 44
inches wide but less than B8 inches wide,
one handrail on .each enclosed side and
one stair rgiling on each open.side.

) On stairways 88 ‘or more inches
wide, one handrail on each enclosed side,
one stair railing on each open side, and
‘one intermediate stair railing located ap~
proximaitely midway of the width.

(2) Winding -stairs shall be equipped
with a handrail offset to prevent walking

on 211 partions of the treads having widih

less than 6 inches,
(&) Railing, toe bonrds and cover
1) rd railing
shall consist of tuprail Antermediate rafl,
and and -shall bave & vertical
Jeight -of 42 .inches nominal from upper
surface of top rail to floor, platform, run-
WAy, or_ramp level The top rail shall be
aced the Tength
of the mﬂmg. The intermediate railshall
Jbe approxi ly haliway
4op rail and the fioor, platform, Tﬂnway,
or ramp. The ends of the rails shall not
overhang the terminal posts except
where such overhang does not

by ‘4-inch ‘stock, posts may
mtermed.iaheﬁl.

spaced Dot more than 8 feet on centers.

GiD ‘Por strectural steel railings, posts
and top and intermediate rails shall be
of 2-inch by 2~inch by -%-inch angles or
othermetsl shapes of equivalent bending
strength’ with posts spaced not more
than 8 feet ob centers,

types shall be of such construction that
the completed structure shall be capable
of ‘withstanding a load ‘of at least 260
pounds applied in any dJrechon at any
‘point-on-the toprail.

«v) :Other-types, sizes, md arranze—
‘ments -of ‘raffmg construction are ac-
ceptable provided they -meet the Tollow-
ing -conditions:

{a? - B smwotb-surfaced top'ratl at 8
height above floor, platform, Tunway, or
ramp level vf 43 ‘inches nominel; -

@) A strength to withstand at least
the minimum requirement of 200 pounds
1oD rail ‘pressure;

(c) Protection between top rail @nd
floor, platferm; Tymway, ramp, or stair
Lreads, equivatent at least to that af-
Forded by & standard intermediate rail;

«d> “Eliminetien of overhang of rail
ends unless such overhang does not con-
stitute 2 hazard: such as, baluster rail-
ngs, verdllworkcrailings, paneled railings.

44) A standard toeboard shall be 4
inches nominal I vertical height from
its top-edge to the level of the floor,
platform, runway, or ramp. It shall be
securely fastened in place and with not

1more than ¥-inch clearance above floor °

devel. It may be made of any substantial
material either solid or with openings
not over 1 inch in greatest dimension.

‘Where materigl is piled to such height
‘that a standard toeboard does.not pro-

a projection hazard.

4{2) A stalr rafling shall be of con-
struction similar to & -standard railing
but the vertical height:shall .be not.more
than 34 inches nor dess :than .30 inches

“from upper-surface.of top railto surface

of iread in line with face of riser.at for-
wari edge of tread.

43) .Minimum requiréments for stand-
ard railings under various types .of .con-
structlon Aare specﬁed in {he following

-are
basedon the U.S. Department of Agricul-
ture Wood Handbook, No. 92,1855 (No.1
1548) Southern Yellow .Pine IModulus
of Rupture 7,400 p.si1) for wood; ANSI
G4L5—19'Iﬂ Ameri ‘N8 honnlstamis.:d

the falling hazard is

ty using
a:unway of nouess than’ 181:.@:5 wide.

.beemne f.be.teby rxposed.b macmnuw

£lectrieal eqiipment, or ather danger.not
& _Tilling hazard, sdditionsl guarding

or for
structural steel; and ANSI B125.1-1970,
American National Standard Speclﬁca—
tions for Welded .and Steamless Stee
Pjpe.iorlﬁpe

vide protection, paneling from floor to
intermediate rail, or to top rail shall be
provided.

i5)(D A handrail shall consist of &
lengthwise member mountéd directly on
a wall ‘or:partition by means of brackets
.attached to the lower side.of the handrail
so0 as to offer no_chstruction to a.smooth
swrTace along the top and both sides of
the The handrail shall be of
rounded or oiher section that will fur-
nish an adeguate handhold for anyone
erasping 1t to aveld falling. The ends of
the handrail should be turned in to the
supporting wall or otherwise arranged
50 w3 ot to ‘caustitute & projection
hazard. ©

G The "height of hn.ndra.ilsshall be
not more than 34 Inches.nor Jess than 30
inches from ubper surface-of.
surface of ‘tread n Ine wlt'h‘fm:e of ﬂser
or o surface of ramp. .. 7,

ot least.’ Zlnxzhes in

en. of hardwood,
als.metex. whm af metal ﬂpe, at:least

fEDElAI. IEGIS‘IERL VOL 37, NO. 202—WEDNESDAY OC‘IOBER 'IB, 1972

No. 202—Pt. II—-2

w&\if

be O

O

U’i

BFG30380



22110

134 inches in diameter. The length of
brackets shall be such as will give a clear~
ance between handrail and wall or any
projection thereon of at least 3 inches.
‘The spacing of brackets shall not exceed
8 feet. -

(1v) The mounting of handrails shan®
be such that the completed structure is
capable of withstanding a load of at least
200 pounds applied in any direction at
any point on the rail,

(6) All handrails and railings shall be
provided with a clearance of not less than
3 inches between the handrail or railing
and any other object.

(T) Floor opening covers may be of
any material that meets the foliowing
strength requirements:

(i) Trench or conduit covers and their
supports, when located in plant road-
ways, shall be designed to carry a truck
rear-axle load of at least 20,000 pounds,

(i) Manhole covers and their sup-
ports, when located in plant roadways,
shall comply with local standard high-
way requirements if any; otherwise, they
shall be designed to-carry & truck rear-
axle load of at least 20,000 pounds.

(ii) The construction of floor opening
covers may be of any material that meets
the strength requirements. Covers pro-
jecting not more than 1 inch above the
floor level may be used providing all
edges are chamfered to an angle with the
horizontal of not over 30 degrees. All
hinges, handles, bolts, or other parts
shall set fiush with the floor or cover
surface,

(8) Skylight screens shall be of such
construction and mounting that they are
capable of withstanding a load of at least
200 pounds applied perpendicularly at
any one area on the screen. They shall
also be of such construction and mount-
ing that under ordinary loads or impacts,
they will not deflect downward suffi-
clently to break the glass below them,
The construction shall ke of grillwork
with openings not more than 4 inches
long or of slatwork with openings not
more than 2 inches wide with length
unrestricted.

(9) Wall opening barriers (rails,
rollers, picket fences, and half doors)
shall be of such construction and mount-
ing that, when in place at the opening,
the barrier is capable of withstanding a
load of at least 200 pounds applied in any
direction (except upward) at any point
on the top Tail or corresponding
member.

(10) Wall opening grab handles shall
be not less than 12 inches in length and
shall be so mounted as to glve 3 inches
clearance from the side framing of the
wall opening. The size, maferial, and
anchoring of the grab handle shall be
such that the completed structure is
capable of withstanding a load of at least
200 pounds applied in any direction at
any point of the handle.

{11) Wall opening screens shall be of
such construction and mounting that
they are capable of withstanding a load
of at least 200 pounds applied hori-
zontally at any point on the near side of
the screen. They may be of solid con-
struction, of grillwork with openings not

RULES AND REGULATIONS

more than 8 inches long, or of
with openings not more than 4 mches
wide with length unrestricted.

§1910.24 Fixed industrial stairs.

() Application of requirements. This'

section contains specifications for the.
" safe design and construction of fixed
general industrial stairs, This classifica~

tion includes interior and exterior stairs:

around machinery, tanks, and other
equipment, and stairs leading to or from
floors, platforms, or pits. This section

dtm not apply to stairs used for fire exit
purposes, to consr.rucuon operatlons to s

pnvate T

bly slip-resi and the nosi
shall be of nonslip finish. Welded bar
grating treads without nosings are ac-

. ceptable providing the leading edge can

be readily identified by personnel de-
scending the stairway and provided the
tread is serrated or is of definite nonslip
design. Rise height and tread width shall
be uniform throughout any flizht of

‘TABLE D-1

Tresd run
(in Inches)

Angle to horizental

Riso
(in Inches)

o
stairs, such as may be mstalled on float~
ing roof tanks or on dock facilities, the
angle of which changes with the rise and
fall of the base support.

(b} Where fired stairs are required.
Fixed stairs shall be provided for access
from one structure level to another
where operations necessitate regular
travel between levels, and for access to
operating plaiforms at any equipment
which requires attention routinely dur-
Ing operations. Fized stairs shall also be
provided where access to elevations is
dally or at each shift for such purpeses
as gauging, inspection, regular mainte-~
nance, etc., where such work msay expose

to acids, gases, or
other harmful suhstances, or for which
purposes the carrying of tools or equip~
ment by hand is normally required. (It
is not the intent of this section to pre-
clude the use of fixed ladders for access
0 elevated tanks, towers, and similar
structures, overhead traveling cranes,
ete., where the use of fixed ladders is
common practice.) Spiral stalrways shall
not be permitted except for special lim~
ited usage and secondary access stiua~
tions where it is not practical to provide
a conventlonal stairway. Winding stair-
ways may be installed on tanks and
stmilar round structures where the diam-
eter of the structure is not less than five
(5) feet.

(¢) Stair strength, Fixed stajrways
shall be designed and constructed to
carry a load of five times the normal
live load anticipated but never of less
strength than to earry safely a moving
concentrated load of 1,000 pounds.

(d) Stair width. Fixed stairways shall
have a minimum width of 22 inches.

(e} Angle of stairway rise. Fixed stalrs
shall be installed at angles to the hori-
zontal of between 30° and 50°. Any uni-
form combination of rise/tread dimen~
sions may be used that will result in &
stairway at an angle to the horizontal
within the permissible range. Table D-1
gives rise/tread dimensions which will
produce a stairway within the permis.
sible range, stating the angle to the hor-
izontal produced by each combination.
However, the rise/tread combinations
are not limited to those given in Table
D-1.

(f) Stgir treads. Each tread and the
top landing of a stairway, where risers
are used, shouid have & nose which ex-
tends one-half inch to 1 inch beyond the
face of the lower riser. Noses should have
an even leading edge. All treads shall be

S
oo

7 10
i 9
8 9
i o
wt 2
8

8

gg=

stairs including any foundation structure
used as one or more treads of the stairs.

(g) Length of stairways. Long Bights
of stairs, unbroken by landings or inter-
mediate platforms, should be avoided.
Consideration should be given to provid-~
ing intermediate platforms where prac-
tical and where such stairways are in
frequent use. Stairway platforms shall
be no less than the width of a stairway
and & minimum of 30 inches in lensth
measured In the direction of travel,

(h) Railings and handrails. Standard
railings shall be provided on the open
sides of all exposed stairways and stair
‘platforms. Handrails shall be provided
on at least one side of closed stairways,
preferably on the right side descending,
Stair raflings and handrails shall be in-

stalled in accordance with the provisions-

of § 1910.23.

(i) Vertical clearance. Vertical clear-
ance above any stair tread to an over-
head. obstruction shall be at least 7 feet
measured from the leading edge of the

tread.
() Open risers. Stairs having treads of
less than 8-inch width should have open

risers.
(k) General. Open grating type trea,ds
are desirable for outside stairs.

§1910.25 Poriable wood ladders.

(a) A of requir s, This
section is intended to prescribe rules and
equir for the

T
construction, care, and use of the com-
mon types of portable wood ladders, in
arder to insure safety under normal con-
ditions ot usage, Other types of specml
Indders, fruitpicker’s ladders,

tion step and extension ladders, stock-
room step ladders, aisle-way step ladders,
shelf ladders, and library ladders are not
specifically covered by this section.

(b) Materials—(1) Requirements ap-
plicable to all wood parts. () All wood
parts shall be of the species specified in
Table D-5, seasoned to a molsture con-
tent of not more than 15 percent;
smoothly machined and dressed on all

sides; free from sharp edges and splin-.

ters; sound and free by accepted visual
inspection from shake, wane, compres-
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TABLE D-7—-Mmnim NOMINAL SIZE AND MumvnD%r;'mo or MEuUBE¥ES 07 SINGLE POIX ScaFrorps LioaT -.TapLx D-11-—Continued
MEDIUM DUTT—continued
Maxdmum helght of scaffold 5hnmng —meeeeeeee 2bygm.
20 foot 60 foot 4 n‘," r)ugn (mint-
. - 2bysin -
. ﬂ‘:; to,axceed 25 poun per sduars foot: A1l members except planking are used on
Specing . €1t 01n 101t 0in edge.
ll&ﬂ.mum width of scaffold, b1t 0in 5t 0in.
earers or putlogs to 3 ft. 0 in, width.. 2by 410 2by 4 tn: TARLE D-12--MINTMUM NOMISAL SIZE aNp
eaTers or putlogs to § ft. 0In. width.. 2by6in,or3by4in______ 2\2y6i§.m‘3by4m Maximune SPACTNG OF OF INDB-
Lodgers. 1bydin i ). PENDENT POLE SCAFrarps
Plsnking i'by 9 in. (fough) 2By 9in.
Yertteal spring of Horisonal mervbers Th.om 71t 0in. EEAVY DUTY
Tacing, diago distribat,
Bracin an H b; : {: i gi : ::: Ul;uorm!y ed Not to exceed 75
Toeboard: 41n, high I 4in high oad. pounds per square
2by41m. 2by 4in. foot,
Maximum height of 601t
Al] members sxcept planking are nsed on edge. Scaffold,
Poles or uprights..... 4£h; .
(17) Wood-pole scaffolds shall not be erected beyond the reach of effective | pole spa£n¢;g (lengt~ 6 1{’.‘011:.
firefighting apparatus. tudinal).
Tarrg D-8—Mmvmsom Nominarl SizE AND 'I‘Am.x D-g—Mmvrwom NowMiNAL SIZE AND Po:e spacing ( 8ft.0in.
MaxiMuM SpacING OF MeMEERS OF SINGLE oF oF SINGLE bederse),
POLE SCAFFOLDS s J——— .} 3 .

MEDTUN DOTY
Uniformly distributed Not to exceed 50

load. pounds per square
foot.
Maximum helght of 601t.
scaffold.

Poles or uprights..... 4by4in.
Pole spacing (longi- 81ft.01n.

tudinal),
Maximum width of 51f,0in.

scaffold.
Bearers or putlogs._.. 2 by 92.in. or 3 hy 4

in.
Spacing of bearers or 8ft.0in.

Dutlogs.
Ledgers _. ———mm—e= 2by9in.
Vertical spucmg of 91t.01n.
horizontal members.
Bracing, horlzontal_.. 1 by & In. or 13 by
4in.

Guardrail

All members except planking are used on
edge,

Pou SCAFFOLDS
HEAVY DUTY
Uniformly distributed Not to exceed 75
load. pounds per square

14
Maximum height of 601t
scaffold.
Poles or uprights_.___ 4bydin,
Po‘l‘e! spacing (longl- 6 fi.01n.

Maximum width of 5ft.0in,

Seaffold.
Bearers or putlogs.... 2by9in or 8by b
1n. (ro ).
Spacing of bearers or 6 1t.0in.
putlogs.
Vertical
horizontal members.

Bracing, horizontal 2by411i.
d diagonal,

All members except planking are used on

edge.

Vertical - spacing of 41t §in.

Bearers ............. 2by9in (ro .
Bracing, horixontal byyiln.( e N
and diagonal.
1by4in.
2bygin
4 in. high (minie
mum),
Guardrafl .....__.___ 2byain.

ANl members except planking are used on
ge.

TABLE D-13~TUBE AND COUFLER SCAVIOLDS Licmy
Durr

Unlformly distributed losd_._.. Nat to exceed 25 Pt
10 f. 0in.

Post spacing (longitadingl,
Post spacing (transverse) Z sioln.
Warking levels Additional Madmym
planked levals helght
1 8 125
2 4 125 &
L] 911t. 01n:

TaBLE D-M4—TUBE ASD Comtx ScaFTOLDS MEDIUM

‘TABLE D-10-Mnoimoum NoMiNal BizE AND mmu SrPACING OF or Porx lﬂrmly fond ... Notto pat:
DU spaclng (longitndinal). 8 t%. o m?m b
Post spacl S8 Ofn.
Msximtm helght of scaffold
Working levels Addiﬂ ] [axims
ot 0 foat ® liked fovels gt

Uniformy load. excoed 25 pounds per umm foot. 1 B 125 ft.

oles or uprights. by 4In, 2 o

78t 0.

ey ik

edgel B4 by Sin; TaBLE D-15— Searrol Hea

easors ‘z: Sourin oh‘x Span. g :‘,” E %n_ N TUBE ANT Colnr.zn ros vr

earers (0 1 n. span ¥ 9 (rough) or 8 by

‘lankine. 2by ¢in. Doiformly distributed load. Not to excen 3

ar':‘im spacing of horizontal membars - _o-c-veemeereerr 71t 04n, Post spy ﬂon;m 8 f‘g :’ I 473 pat:
Bracing, and disgonal 1by4in. Post spacing (traverse) . .. 6t odn.
e i

‘og n

2by 4in. Worldng levels Addiﬁ?nﬂd: Maximwm
planked levy helght

All members excopt planking are used on edge. t © 15

TABLE D-11--MaxNipvM NOMINAL SIZE AND MEDIOM
BPACING OF MEMSBERS Q¥ INDE-
PENDENT POLX SCAFPOLDS PD::‘,”‘F)“. oing ( 81t 0ln. - (¢) Tube and coupler scaffolds. (1) A
: MEDIUM DUTY 5 = 2 :{9 tn. light-duty tibe and coupler scaffold shall
. 61t 0in, have all posts, bearers, nmners,
Uniformly distributed Not to exceed 50 horizontal members, ing of nﬁ 2-inch OD. , and mN
81t.0in. minal 2-} steel tubingyfa

load. ‘pounds per square
L
Maximum hefght of 60!t. )
Scaffold.

Spacing of bearers_..
Bearers

2 by 2 in. (rough)
- or3by10tn.
Bracing, horlzontal_. 1 zyu:m.oruﬁ by

The posts shall be spaced no more
8 feet apart by 10 feet along the lengf.bg'(
of the scaffold. Other struétural me

Poles or uprights_____ b 4in.
Pole spacing (lomgl- 81t 0in. Bmcl.ng, disgonal.... 1by4in. when used must be designed to carry
tudinal). cecmmvemcme=a lbysim, equivalent load. ot
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(5) Scaffolds..and other devices men-
tioned or described in this section shall
be maintained in safe condition. Seaf-
folds shall not be altered or moved
Jhorizontally while they are in use or
occupied. .

(6) Any scaffold damaged or weakened
from any cause shall be immediately re-
paired and shall not be used until re-

- .- pairs have been completed.

(7) Scaffolds shall not be loaded in
excess of the working load for which
they are intended.

(8) All load-carrying timber members
of scaffold framing shall be a minimum
of 1,500 . (Stress Grade) construction
grade lumber. All dimensions are nom-
inal sizes as provided in the American
Lumber Standards, except that where
rough sizes are noted, only rough or un-
dressed lumber of the size specified will
satisfy minimum requirements. (NoTe:
‘Where nominal sizes of lumber are used
in place of rough sizes, the nominal size
Iumber shall be such as to provide equiv-
alent strength to that specified in tables
D-7 through D-12 and D-16.)

(9) ALl plapking shall be Scaffold
Grade as recognized by grading rules for
the species of wood used. The maximum
permissible spans for 2- x 8-inch or wider
planks are shown in the following table:

Material

Full thick- ~ Nominal
ness undressed  thickness
lumber lamber

Working load (p.s.i.)
Permissible span (ft.)

0 75 2% B0
3 6 8 L]

The maximum permissible span for
1% x 9-inch or wider plank of full {hick-
nes; is 4 feet with medium loading of 50
psf.

(10) Nails or bolts used in the con-
struction of scaffolds shall be of ade-
quate size and in sufficient numbers at
each connection to develop the designed
strength of the scaffold. Nails shall not
be subjected to a straight pull and shall
be driven full length.

(11) All planking or platforms shall
be overlapped (minimum ‘12 inches) or
secured from movement.

(12) An access ladder or -equivalent
safe access shall be provided,

(13 "Scaifold planks shall extend over
their end supports not less than 6 inches
nor more than 18 inches,

(14) The poles, legs, or uprights of
scaffolds shall be plumb, and securely
and rigidly braced to prevent swaying
and displacement.

(15). Materials being hoisted onto a
scaffold shall have a tag line.

{16)  Overhead protection shall be pro-
vided for men -on s scaffold exposed to

. .overhead hazards.

(1) ‘Scaffolds shall be provided with

- & screen ‘between the toeboard anad the
i mmrdmu, extending along the entire
- ‘opening, consisting of No. 18 gauge U.S,
"Standard Wire one-half-inch mesh or

tlé -equivalent, where persons are ye-.
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-quired to work wor pass under the
scaffolds.

(18) Employees shall not work on scaf-
folds-during storms or high winds.

(18) Employees shall not work on scaf-
folds which are covered with ice or snow,
unless all ice or snow is removed -and
planking sanded to prevent slipping.

(20) ‘Taols, materials, and debris shall
not be allowed to accumulate in quanti-
ties to-cause a harard.

(21) Only treated or protected fiber
rope shall be used for or near any work
involving the use of corroslve substances
or chemicals.

(22) Wire or fiber rope used for scaf-
fold suspension shall be capable of sup-
porting at least six times the intended
Joad.

(23) When acid solutions are used for
cleaning buildings over 50 feet in height,
v.'i;‘e:l rope supported scaffolds shall he
s

(24) Theuse of shore scaffolds or lean-
to scaffolds is prohibited.

(25) Lumber sizes, when used in this
section, refer to nominal sizes .except
where otherwise stated.

(26> Scafialds shall be secured to per-
manent structures, through use of an-
chor bolts, reveal bolts, or other equiva-
lent means. Window cleaners’ anchor
bolts shall not be used.

(27) Special precautions shall be
taken o protect scaffold members, in-
cluding any wire or fiber ropes, when
using a heai-producing process.

<(b) General requirements for wood
pole scaffolds. (1) Secaffold poles shall
bear on a foundation of sufficient size
and strength to spread the load from the
poles over a sufficient area to prevent
settlement. All poles shall be set plumb.

(2). Where wood poles are spliced, the
ends shall be squared and the upper see-
tion shall rest squarely on the lower sec-
tion. Wood splice plates shall be provided
on at least two adjacent sides and shall
not be less than 4 feet 0 inches in length,
overlapping the abutted ends equally,
and have the same width and not less
than the cross-sectional area of the pole.
Splice plates of of.hcr materials of
equivalent sirength may be used.

{3) Independent pole scaffolds shall
be set ns near to the wall of the building
as practicable.

(4) AT pole scaffolds shall be securély

guyed or tied to the bujlding er struc-
ture. Where the height or length exceeds
25 feet, the scaffold shall be secured at
intervals not greater than 25 Teet verti-
cally and horizontally.

(5) Putlogs or bearers shall be set with
thelr greater dimensions vertical, long
enough 'to project over the ledgers of the
inner and outer rows of poles at least
3 inches for proper suppart.

{6) Every wooden putlog on single
pdle scaffolds shall be reinforced with a
s X 2-Inch steel sirip .or equivalent se-
cured to its lower edge throughout its
entire length.

D> Ledgers shall be Jong enough. to
extend over two pole spaces, Ledgers

shall not be spliced between the poles.
Ledgers shall be reinforced by bearing
blocks securely nailed to the side of the
pole to form a support for the ledger.

(8) Diagonal bracing shall be provided
to prevent the poles from moving in &
direction parallel with the wall of the
building, or from buckling.

{9) Cross bracing shall be provided
between the inner and outer sets of poles
1o independent pole scaffolds. The free
ends of pole scaffolds shall be cross
braced.

(10) Full diagonal face bracing shall
be erected across the entire face of pole
scaffolds in both directions. The braces
shall be spliced at the poles.

(11) Platform planks shall be Jaid with
their edges close together so the plat-
form will be tight with no spaces
through which tocls or fragments of
material can fall.

(12) Where planking is lapped, each
plank shall lap its end supports at least
12 inches, Where the ends of planks abut
each-other to from a flush floor, the butt
Joint shall be at the centerline of a pole.
The abutted ends shall rest on separate
bearers, Intermediate beams shall be
provided where necessary to prevent dis-
lodgment of planks due to deflection, and
the ends shall be nailed or cleated to
prevent their dislodement.

(13) When a scaffold turns a corner,
the platform planks shall be laid to pre-
vent tipping. The planks that meet the
corner putiog at an angle shall be laid
first, extending over the diagonally
placed putlog far enough to have a good
safe bearing, but net far enough to in-
volve any <anger from tipping. The
planking running in the opposite direc-
ilon at right angles shall be laid so as
to extend over ana rest on the first layer
of planking.

(14) When moving platforms to the
next level, the old platform shall be left
undisturbed wntil the new putlogs or
bearers have been set in place, ready to
receive the platform planks.

(15) Guardrails not less than 2 x 4
inches or the equivalent and not less
than 36 inches or more than 42 inches
high, with a mid-rail, when required, of
1 X 4-inch lumber or equivalent, and toe-
boards, shall be installed at all open sides
on all seaffolds more than 10 feet above
the ground or floor. Toeboards shall be
& minimum of 4 inches in height. Wire

mesh shall be installed in accordance:
with paragraph (a) (17) of this section.
(16) All wood pole scaffolds 60 feet.

or less in height shall be constructed
and erected in accordance with tables
D7 through D-12 of this section. If they
areoversnfeennhelght ‘they shall be
d d by & 1 en-
gineer: mdcomh’uctedand erected in ac-
cordance with such desien. A copy of the
typical drawings and specifications shall
be made availsble to the employer and
for nspection purposes.
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sion failures, decay, ior other:irregulari-
‘gs except &s heretnafter provided. Low-

:nsity wood shall not be:used,

(ii) ‘Black streaks in ‘western hemlock
shall not be considered an irregularity,
except that chambers associated ‘with
black streaks, when present-in the ‘part,
shall be limited asspecified Tor pitchand
bark pockets.

(2) Permissible drregularities in side
rails end back rails. (1) The general slope
of grain in side rails of minimum dimen-
sion .shall not be steeper ‘than 1 in 12,
except that for ladders under 10 Teet in
length and having fiat steps for treads,
the general slope of grain shall not be
steeper than 1 in 10. The slope of grain
in areas of local grain- deviation shall
not be steeper than 1-in 12 or 1in 10
as specified above when ocenrring on the
edges or in the outer one-fourth of the
width of the wide face. Local areas of
grain deviation within the center half
of the width of the wide face may con-
tain grain slope as steep.as 1'in 8. Local
deviations of grain associated with other-
wise permissible irregularities are
permitted.

(i) Knots shall not appear in narrow
faces of side rails. Knots, if tight and
sound and less than one-half inch in
dizmeter, are permitted on the wide face
provided they are at least one-half inch
back from either edge and not more
frequent than 1 to any 3 feet of ladder
length.

dii) Pitch and bark pockets are per-
“ted provided they are net more than
~eighth inch in width, or more than
z inches in length, or more than one-
half inch in @epth, and then only if they
are not mare frequent than 1 to any .3
feet-of ladder length,
4iv) ‘Checks are permitted on side rails
provided they are not more than 6inches
n length or more than one-half inch in
depth,
{v) Occurrences of compression wood
in relatively smsll amounts 1md posi-
tively § T and con-
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(1) "The general slope of grain and
that in areas of local deviations of grain
shall not be:steeper thanil in 1540 rungs
and cleats. JFor &l ladders: cross grain
not steeper than 1 in 12aré permitted in
Heu «of 1in 15, provided the size 45 in-
creased to afford =t lesst 15-percent
greater calculated :strength Tor ladders
built to minimum dimensions. Local de-
viations of grain associated ‘with other-
wise. permissible irregilarities are
permitied.

(iii) Knots over one-eighth inch in di~
ameter shall not appear in rungs. Knots
shall not appear in the narrow faces of
fiat steps and cleats. Knots appearing:in
the wide faces of flat steps and cleats
shall not exceed:-a diameter of one-fourth
inch.

(4) Classéfication of species ‘of wood.
Table D-5 gives a list of mative woods,
divided into four groups on the basis of
mechanial es considered from
the standpoint of wuse Ior 1adder
construction,

) Al mintmum dimensions and.spec-
if i set forth fter for side
rails and fiat sieps are based -on the
species-of wood Hsted in Group 3 in Table
D-5 except ‘where .otherwise provided.
The species -0of all other .groups may be
substituted for those of ‘Group 3 when
used in sizes that provide atJeast equiva-
lent strength. (See Table D-5 for sug-
gested methods of size adjustment.)

(i) Al mintmum dimensions and
specifications :se forth hereinufier for
rungs:and cleals are based on the species
of wood listed in Group 1 in Table D-5.
Cleats .may be made of species of any
other group ‘provided that the cross-

FACTORTOR INCREASR. IN

Eath Wldth -onty
-dimension {hickness
unchnnged)

-L0d
108

115
12

rren
ai=:1:]

scientious visual lnspection of si@te rails
are permitted provided no single streak
shall exceed one-half inch in width nor
shall the ageregate of stremks exceed
one-fourth of the face of the side rail.
Borderline forms of compression wood
not positively identified by competent
and conscientious visual inspection are
permitted. Ladder parts containing bow
or crook which would interfere with the
operation of the ladder shall not be used.,

(3) Permissi irregularities in flat

1 di s} specified for Group
1 species are incressed by the factors
shown in this subdivision {based on the
percentages of Table D-5) for the species
group-of which thecleats are to-be made.
(5) Metal parts. All metal parts shall
be made of aluminum, steel, wrought
iron, malleable iron, or other material,
adequate in strength for the purpose
intended.
{c) Construction  reguirements—(1)
Basis oI requimnents. (1) Dimensions

steps, rungs, and cleats. (i) The general
slope of grain in fiat steps of minimum
dimension shall not be steeper than 1 in
12,-except that for tadders under 10 feet
in length the slope of grain shall not be
steeper than 1 in 10. The slope of grain
In areas of local deviation shzll not be
steeper than 11n 12 or 1-n 10 as spevi-
fied above. For all ladders, eross :grain
nob steeper than 1.in 10 are permitted in
lieu of 1 in 12, provided the size is in-

. wi to afford at least 15 percent

. ser calculated strength than.for lad-
de:s built to minimum dimensions, Locat

of grain i with other-
wise permissible irregularities are
Permitted.

einafter for wood ladders are
11

‘the ini

dimensions for the types of  ladders
herein designated, based -on the species
of woods specified in paragraph {(h)<4) of
this section, at a moisture content of 15
percent. The dimensions for side rails
are based on a mortise or gain as speci-
Tied Tor the varivus types of Tatdders for
step or Tung attachments. Where the
-strength .of the.side rails or.-back legs.is
reduced by a greater mortise or gain
than shown, or where it is desired to use
8 cross section for any wood parteither
dimension of which- i5--1ess--than ‘that
specified, the required dimensions muy he
found as indicated in subdivision (ii) of
this subparagraph, ¥
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~£ii) "Forthe:slde rails of single exten-
ston @and sectional Jadders, the proposed
section:shall devetup an astual stress.per
sguare zinch mot greater than 2,150
pounds for Group 1 woods, 2000 pounds
for Group 2 woads, 1600 pounds for
Group 3 weeds, & 1,375 .pounds for
Group 4 woeds -when computed by the
following formula applying 6 rectangu-
lar-sections, with a maximum tolerance
of 5 percent over these -stresses:

8LD{P+W/AS) 1B5LD (¥BW+W/16)

2B (D—d%) B (D*—067)

.P::zs ‘pounds, 'which s the normal com-
ponent-on each T&ail of a load of 200
~pounds at the center of the ladder,
equally distzibuted between the
rails, when the foot of the ladder is
‘moved out of the perpendicular by
one-quarter of its len

_S Stress in ert:reme fiber In pounds per
square ins

W =Weight of ma:r in pounds.

L=Msximum working length of ladder in

inches.
© B=Net thickness of each side rail in
Anches.
D=Depth-of side rafl in inches,
.d=Diameter -of hele board far .rung (d*
shall be taken as notless than 0.67).

(iii) Adjustment of sizes for wood
parts of stepladders and other ladder
types covered by this section may be
made as Tollows:

+a) The dimensions specified in later
secﬁons foz' pm:ts havmg rectangular
cross only
one of B of
tions of thickness and width which could
satisfy the requirements for strength
and ptiffness. Depending upon the mate-
rial sizes available, manufacturing prac-
tices,-and like factors, parts produced by
a particular manufacturer may or may
not wgree exactly with the sizes - given
Inter. The following provisions provide
means for determining .equality -of load-
carrying capacity of parts of different
sizes or -of determining sizes needed to
provide equality.

- 4b) Any changes in dimensions :shall
resultin a change in the width-thickness
ratio for side rails of back legs not
greater than 25 percent from the xatio
for -& -corresponding ladder as Tow
covered in this section.

{e) Where both dxmensitms are -dif-
ferent from ‘those ‘specified, the Joad-
carrying -<capacity n bending of ‘a part
will ‘be -equal-to or greater than that of
a part of specified dimensionsif the ratio
P,/P. is not less than 1, where -

s BDS

Py BaDP

B=Dimenston a! the part at right
angles to the -divection of load
“{width -of ‘& step, thickness of a

- sgidezall.or backleg). -

D—Dlmenshn -of the part parall to

e diregtion of load f{thidkness
o mnmwﬂam ofxxidrnum'
13000 padkes). |
- BiDi=
= ReDy==D]

*%@) “The-difnenstons to be used'h the
computations -are -net -dimensions.” For
example, in the case of a stepladder side
-dimenston B i5-to be taken as

of the rail
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_depth of ‘the gain for the steps. Where

there is a -rung-hole at the center of
depth of a:rail, a'somewhat more ac-
curate comparison may be made by the

use of theformula

-p,f BiDs (DP—d)

P1 . BiD: (D2—aY)
where the symbols have the same mean-
ings as before and d is the diameter of
the hole’ for the rung tenom. In most
instances the difference in results cal-
culated by this and by the earlier formula
will be slight.

(2) Portable stepladders. Stepladders
longer than 20 feet shall not be supplied.
Stepladders as hereinafter specified shall
be of three types:

Type I—Industrial stepladder, 3 to 20 feet
for heavy duty, such as utilities, contractors,
and industrial use.

IT—Commerclal stepladder, 3 to 12
feet for medium duty, such as psalnters,
offices, and 13ght industrial use.

Type II—Household stepladder, 3 to 6 feet
for light duty, such as light household use.

(i) General requirements. (a) Slope is
the inclination of side rails or back legs
with respect to the verfical and is ex-
pressed as a deviation from the vertical
per unit length of the member. Step-
ladders shall be so constructed, that
when in the open position, the siope of
the front section shall not be less than
314 inches and the slope of the back sec-
tion' mot' less than 2 inches, for each
12-inch length of side rail.

(b) A uniform step spacing shall be

employed which shall be not more than
12 inches. Steps shali be parallel and
1evel ‘when the ladder §s in position for
use.
(¢} The minimum width between side
rails at the top, inside to inside, shall be
not less than 1135 inches. From top o
bottom, the side rails shall spread at
least 1 inch for each foot of length of
stepladder.

(d) When minimum thickness of side
rails is used, steps shall be closely fitted
into the grooves in the side rails one-
eighth inch in depth with a tolerance of
one thirty-second inch, and shall be
firmly secured as hereinafter described;
or they shall be closely fitted into metal
brackets of an equivalent strength,
which in turn shall be firmly secured to
the side rails, The depth of groove herein
provided may be increased in proportion
to the thickness of side rails as provided
in subdivisions (i) (), (i) (a), and dv)
(a) of this subparagraph.

(e) All stepladders shall have a top
with wood or metal brackets or fittings
tightly secured to the top, side rails, and
back legs, to allow free swinging of the
back section without excessive play or
wear af the joints.

- (f) A metal spreader or locking device
of sufficient size'and strength to securely

"hold the front and back sections in open

positions shall be a component of each
stepladder. - The spreader shall-have all
sharp points covered or removed to pro-

-tect the user. For. Type III ladder, the
- pail shelf and spreader may be

RULES AND REGULATIONS

shall ‘measure within 2 inches of the
specified length. -

(h) Where bucket shelves are pro-
vided, they shall be constructed to sup-
port a load of 25 pounds and shall be so
fastened that they can be folded ‘up
when the ladder is closed.

(i) All'metal parts and fittings shall be
securely attached by means of rivets,
bolts, screws, or equivalent fasteners.

(i) Twype I industrial stepladder. (a)
(1) The minimum dimensions of the
parts of the Type I stepladder shall be as
shown in Table D-2 when made of Group
2 or Group 3 woods.

{2) The minimum thickness of side
rails provides for the cutting of a groove
of one-eighth inch in depth with the
tolerance indicated in subdivisions (i)
(d) of this subparagraph, and shall be
increased when grooves of greater depth
are used.

{b) Steps shall be secured with at least
two 6-d nails at each end, or the equiva-
lent thereof. Each step shall be rein-
forced by a steel rod not less than 0.160
inch in diameter with standard commer-
clal tolerances, which shall pass through
metal washers of sufficient thickness and
diameter on each end to prevent bress-
ing—into the side rails, and a truss block
‘which shall be fitted between the rod and
the center of each step, or by a metal
angle brace on each end firmly secured
to the steps and side rails, or by con-
struction. of equivalent strength and
safety, Where the rod reinforcement
construction is used, the bottom step
shall be provided further with a metal
angle brace on each end which shall be
securely attached to the botiom step and
side rails. In addition, all steps 3% inches
wide and 27 inches or more in overall
length and all steps 4% inches wide and
32 inches or more in overall length shall
be provided with a metal angle brace at
each end securely attached fo the step
and side rail.

(¢c) The back section shall be braced
by one of the following methods:

(1) The back legs shall be braced with
1l-inch diameter rungs of Group 1
woods (see Table D-5), or material of
equivalent strength, baving %-inch di-
ameter tenons or oval wood rungs, or

rectangular wood rungs of equivalent
strength,spaced not more than 12 inches
apart. The back legs shall be bored with
holes either extending through the legs
or to within three-sixteenths inch of the
outside face of the legs, the size of the
hole to be such as to insure & tight fit for
the rung. The shoulder of the rung shall
be forced firmly against the leg, and the
tenon secured in place with a nail, or the
equivalent thereof, to prevent turning of
the rungs. The back legs shall be braced
by-a metal angle brace on each side, se-
curely fastened to the rung and the back
legs, one rung to be braced for each 4 feet
of length or fraction thereof, on ladders
4 feet or more in length, with braces re-
quired only on the bottom rung for lad-
ders that are 4 feet or shorter. Where
rungs are more than 28 inches in length
between the back legs they shall be pro-
vided with center bearing consisting of
a wood bar not less than 34 by 2 inches
in cross-section securely nailed to each
Tung passing through it and long encugh
to include each rung longer than 28
inches.

(2) The back leg shall be braced with
horizontal wood bars of Group 1, 2, or
3 woods in Table D-5 and not less than
% by 2% inches in cross-section, spaced
not more than 12 inches apart, The ends
of the bars shall fit info metal sockets
of not less than 20-gauge (Manufactur-
ers Standard) steel, or other material of
equivalent strength, or into mortises of
not less than one-eighth inch (tolerance
of xone-thirty-second inch) in depth in
the back legs. A steel rod not less than
0.160 inch in diameter with standard
commercial tolerance shall pass through
the back legs, the bar, and at each end
through metal washers of sufficient diam-
eter and thickness-to prevent passing
into the back legs. The back legs shall
also be braced by a metal angle brace
on each side, securely fastened to the
bar and to the legs, one bar to be so
braced for al least each 4 feet of length
or fraction thereof, with braces required
only on bottom bar for ladders that are
4 feet or shorter. Metal sockets when used
shall be attached to the back legs by
rivets or by means of a rod running
through the socket or equivalent thereof.

TABLE D-2
DIMENSIONS FOR TYPE I STEP LADDER

Length, 12 feet and less

Length, b4 and 16 feet Length. 18 and 20 feet

Thickness Depth
neh) Ench
(inch) (it u)SM

Thickress  Depth
(inch) Ginches)

Thickness Depth
{inch) (inches)

in. one unit (the so-called shelf-lock
Tadder). - ..

(9) When measured along the front
edge of the.side rails, all stepladders

3 3 333
% 2% 4 ) o 23
4 § g i i 34
i i < B2 I B
Tapes D-3
DIMENSIONS FOR TYPE Il STEP LADDER
Length, 5 to B fest Length, 10 feet Length, 12 feet
Thickness th Thickness Thickness ~ Depth
- (med) (mc’a’u) bkt oy T mchen
Bide rails. : 2 oY %2 g;’ :;
i
Book legs 3§ . 3 i 3%
5 F % [
L ] L ] . L4 L *» *
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Ficure D-9.—Cages—Speclal applications.

(vl)- Ladder wells shall have a clear
width of at least 15 inches measured
each way from the centerline of the
ladder. Smooth-walled wells shall be a
minimum of 27 inches from the center-~
line of rungs to the well wall on the
climbing side of the ladder. Where other
obstructions on the climbing side of the
ladder exist, there shall be a minimum
of 30 inches from the centerline of the
TUngs.

(2) Landing platforms. When ladders
are used to ascend to heights exceeding
20 feet (except on chimneys), landing
“latforms shall be provided for each 30
.eet of height or fraction thereof, except
that, where no cage, well, or -ladder
safety device is provided, landing plat-
forms shall be provided for each 20 feet
of height or fraction thereof. Each
ladder section shall be offset from ad-
jacent sections. Where installation con-
ditions (even for a shorf, unbroken
length) require that adjacent sections
be offset, landing platforms shall be pro-
vided at each offset.

(i) Where a man has to step a dis-
tance greater than 12 inches from the
centerline of the rung of a ladder to the
nearest edge of structure or equipment,
a landing platform shall be provided.
The minimum step~across distance shall
be 2% inches.

(i) AN landing platforms shall be
equipped with standard railings and toe-
boards, so arranged as to give safe
access to the ladder, Platforms shall be
not less than 24 inches in width and 30
inches in length.

(iii) One rung of any section of ladder
shall be located at the level of the land-
ing laterally served by the ladder. Where
access to the landing is through the lad-
der, the same rung spacing as used on the
ladder shall be used from the landing
platform to the first rung below the
landing.

(3) Ladder extensions. The side rails
of through or side-step ladder extensions
shall extend 314 feet above parapets and
landings. For through ladder extensions,
e rungs shall be omitted from the
extension and shall have not less than 18

‘RULES..AND: REGULATIONS

.nar more.than 24 :inches clearance be-
tween rafls, For side-step or offset fixed
Jadder sections, at landings, the side rails
and rungs:shall'be carried to the next
regular rung beyond or above the 3% feet
minimum. (fig. D-10):=. - -

(4) Grab - bars, Grab bars shall be
spaced by a continuation of the rung
spacing when they are located in the
horizontal position. Vertical grab bars
shall have the same spacing as the ladder
side rails. Grab-bar diameters shall be

15"MIN

20'MAX

{30'MAX WITH BASKET GUARD}

la"MAxp_

[ERANENNNUNERRNRURENNN

12"MAX

Fic, D-10
Offset Fixed Ladder Sections

the equivalent of the round-rung
diameters.

(5) Ladder. safety devices. Ladder
safety devices may be used on tower,
water tank, and chimney ladders over 20
feet in unbroken length in lieu of cage
protection., No landing platform is re-
quired in these cases. All ladder safety
devices such as those that incorporate
lifebelts, friction brakes, and sliding at-
tachments shall meet the design require-
ments of the ladders which they serve.

(e) Pileh—(1) Preferred pitch, The
preferred pitch of fixed ladders shall be
considered to come in the range of 75
degrees and 90 degrees with the horizon-
tal (fig. D-11).

(2) Substandard pitch. Fixed ladders
shall be considered as substandard if
they are installed within the substandard
pitch range of 60 and 75 degrees with
the horizontal. Substandard fixed lad-
ders are permitted only where it is found

ry Yo meet ith of installa-
tion. This substandard pitch range shall
be considered as a critical range to be
avoided, if possible. -

{(3) Scope of coverage in this section.
‘This section covers only fixed ladders
within the pitch range of 60 degrees and
90 degrees with the horizontal. o

(4) Pilch greater than 90 degrees.
Ladders having a pitch in excess of 90

22121
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. Fic.D-11 .
Pitch- of Fixed Ladders
degrees with - the horizontal =~ are
prohibited.

(f) Maintenance. All ladders shall be
meaintained in a safe condition. All lad-
ders shall be inspected regularly, with
the intervals between inspections being
determined by use and exposure,

§1910.28 Safety reguirements for scaf-
folding. . .

(a) General requirements for all scaf-
folds. (1) Scaffolds shall be furnished
and erected. In accordance with this
standard for persons engaged in work
that- cannot he done safely from the
ground or from solid construction, ex-
cept thatladders used for such work shall
conform to § 1910.25 and § 1910.26.

(2).The footing or anchorage for scaf-
folds shall be sound, rigid, and capable
of carrying the maximum intended load
without settling or displacement. . Un-
stable objects such as barrels, boxes, loose
brick, or concrete blocks shall not be
used to support scaffolds or planks.

(3) Guardrails and toeboards shall be
installed on all open sides and ends of
platforms more than 10 feet above the
ground or floor except:

(i) - Scaffolding wholly within the in-
terior of a building and covering the en-
tire floor area of any room therein and
not having any side exposed to a hoist-
way, elevator shaft, stairwell, or other
floor openings, and

(ii) Needle-beam scaffolds and floats
in use by structural iron workers,

Guardrails should all be 2 x 4 inches
or the equivalent, installed no less than
36 inches or not more than 42 inches
high, with a midrail, when required, of.
1- x 4-inch lumber or equivalent. Sup-!

ports should be at intervals not to exceedypd
ten feet. Toeboards shall be 2 nummumu .

of 4 inches in height." .
(4) “Scaffolds and their componentsm
shall ‘be capable of supporting’ withouto
failure at least four times the max.imum
m'oended load. >

N
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“.ject in back of the grab bers shall be
not less than 4 inches. Grab bars shall
“ not protrude on the climbing side beyond
‘the rungs of the ladder which they serve.
(6) "Step-across distance. The  step-~
across distance from the nearest edge of
ladder to the nearest edge of equipment
or structure shall be not more than 12
inches, or less than 2} inches (ﬁx
D43,

"MIN FROM CENTER
INE OF RUNG

oty

HINGED
SASH

Fig. D-4
Ladder Far from Wall |

{7y ‘Halch cover. Counterweighted

hatch covers shall open 8 minimum of
60 degrees from the horizontal. The dis~
tance from the centerline of rumgs or
cleats to the edge of the hatch opening
on the climbing side shall be not less
than 24 inches for offset wells or 30
inches for straight wells. There shall be
no protruding potential hazards within
24 inches of the centerline of rungs or
cleats; any such hazards within 30 inches
of the centerline of the rungs or cleats
shall be fitted with deflector plates
placed at an angle of 60 degrees from
the horizontal as indicated in figure D-5.

24" MIN
fe——4

L 28

Pesiector Plates for Head Husards
Fle D5

The relahonshxp of a fixed ladder to
d hatch

eover is illustrated in figure D-§.

(d) Special requirements—(1) Cages
or wells. () Cages or wells (except on
chimney ladders) shall be built, as shown
on the applicable drawings, covered in
detail in figures D-7, D-8, and D-9, or
of equivalent construction,

RULES -AND: REGULATIONS

(i) Cagés/of"wel]s {except as pro-
vided in subparagrabh (5) of this para-
graph) conforming-to the dimensions

shown in"figures D-7; D-§, and D-8 shall -
27 nor more than 28-inches from the

be provided on ladders of more-than 20
feet-to.a ma}dmum unhmken length of
30 feet.

{(iii) Cagesshall extend a minimum of
42 inches above the top of landing, unless
other acceptable protection is provided.

%

-than 4 inches, or portion of ‘cage op-

posite ladder shall be carried to -the
base.
(v) Cages shaJl not extend less than

centerline of the rungs of the ladder.
Cage shall pot be less than 27 inches in
width. The inside shall be clear of pro-
jections, Vertical bars shall be located
at a maximum.spacing of 40 degrees
around the circumference of the cage;
this will give a maximum spacing of ap-
proximately 91 inches, center to center.

[~ 7“MIN FROM TREAD
1 A

SECTION A-A ELEVATION

Relationship of Fixed Ladder 1o 8 Safe Accesa Hatch

. v

(iv) Cages shall extend down the
ladder-to a point not less than 7 feet

nor more than 8 feet above the base of
the ladder, with boitom flared not less

B0'MAY

7 fﬁ
t3

e

ACCESS TO LANDING
PLATFORM  THROUGH
LADDER

BASKET GUARD HOOP
BAR LADDER © T -

v LS
I5"MINl 15 MIN

Clearance Diagram for Fixed Ladder in Well

Figure D-T

SIDE-STEP LADOER
e mom

/:.‘I j.‘s :Ax

TCP AND 80TTOM

HOOPS ALSO 7’:!:1‘59
1

Sopi

]
i
A Q—7oa -0 —]

SEE
ELOW

“HogPs,
DETAILS B

BASKET CUZRD

20" MAX SPACING OF WIOE HOO)

ACCESS LATERALLY
FROM LADDER

BASKET GUARD HOOP
ANGLE IRON LADOER

.Fig. D-8
.- Cages for Ladclers More Than 20 Feet High
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. (d) 'The back legs shall be reinforced
by a rivet through the depth of the leg
above the hinge point, by metal plates
or collars at the hinge point, or by cther
mezans suitable for preventing splitting
of the back leg from the hinge pin to the

D. -
(iii) Type II eommercial siepladder.
(a) (1) The minimum dimensions of the
parts of the Type II stepladder shall be
as given in Table D-3 when made of
Group 2 or Group 3 woods.

(2) The minimum thickmess of side
rails provides for the cuiting of a groove
of one-eighth inch in depth with the tol-
erance indicated in subdivision (i) (4) of
this subparagraph, and shall be increased
when grooves of greater depth are used.

(b) Steps shall be secured with at least
two 6-d nails at each end. or the equiva-
lent thereof. Each step shall be rein-

‘forced by by a steel rod not less than
0180 inch in diameter with standard
commercial tolerances which shall pass
through metal washers of sufficient
.thickness and diameter on each end to
prevent pressing into the side rails, and a
truss block shall be fitted between the
truss rod and center of each step; or by a
metal angle brace on each end firmly
secured to the steps and side rails; or by
construction of equivalent strength and
safety. Where the rod reinforcement con-
struction is used, the bottom step shall be
provided” further with a metal angle
‘brace on each end which shall be securely
attached to the bottom step and side
-ails, In addition all steps 27 inches or
1ore in overall length shall be provided
with a metal angle brace at each end
securely attached o the step and side
ails

{¢) The back legs shall be braced by
“one of the three following methods:

.. A1 () With %-inch diameter wood
dowels of Group 1 woods (see Table D-5)
or material of equivalent strength having
not less than %-inch tenons firmly se-
‘cured in the back legs and spaced not
more than 12 inches apart. The back legs
shall be bored with holes either extending
through the legs or to within three-six-
teenths inch of the outside face of the
.legs, the size of the hole to be such as to
insure a tight fit for the dowel. The
shoulder of the dowel shall be forced
- firmly against the leg and the tenon se-

‘cured in place with a nail, or the equiva-
lent thereof, to prevent turning of the
dowel.

(i) A bar connecting two or more of
the dowels shall be provided on all lad-
ders ‘of 6 feet or more. The tross-sec-
tional dimensions of the bar shall be the
same as the cross-sectional dimensions of
the back legs, and the dowels shall pass
through holes at the centerline of the
bar. The bar shall be attached at the

" center of the length of the lower two

dowels on & 6-foot ladder and shall ex-

‘ténd upward one dowel for eech 2 feet of

dded length.

- (2)* With" wood dowels &s set forth in
is subdivision ‘(1) (¢) (1), plus an in-
rted V bracing of 3- by lyz-lnch ma-

wverial through which the dowels extend,
“the length of the V to extend two-thirds
+ of-the way up the back.
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(3). With horizontal bracing of Group
1, 2, 3, or 4 woods (see Table D-5) not

less than 34 by 2 inches in cross-section,

the ends of which shsall fit into metal
sockets of not less than 20-gauge (Man-
ufacturing . Standard) ;- steel, or other
material of equivalent strength or into
mortises not less than one-eighth inch
in depth in back legs. The bars shall be
reinforced by steel rods not less than
0.160 inch in diameter with standard
commercial tolerances which shall pass
through the back legs, the bar, and, at
each end, through metal washers of suffi-
cient diameter and thickness to prevent
pressing into the back legs. The spacing
of such braces shall not exceed 3 feet, and
there shall be one brace on 3- and 4-foot
ladders, two braces on 5- and 6-foot lad-
ders, three braces on 7- and B-foot
ladders, and four braces on 10- and 12-
foot ladders. The bottom bar shall not
be more than 18 inches from the bottom
of the ladder, and, where only one bar
is used, it shall be braced by & metal
angle brace on each end securely at-
tached to the bar and the back leg.

(v) Type III houschold stepladder.
(a) The. minimum dimensions of the
parts of the Type III stepladder shall be
as follows when meade of Group 2 or
Group 3 woods:

Length; 3 to 6 feet

‘Thickness Depth
(Inch) ‘ z',g

¥ b
g ;M-
4 5

The minimum thicknesses of side rails
provide for the cutting of a groove one-
eighth inch in depth with the tolerance
indicated in subdivision (i)(d) of this
subparagraph, and shall be increased
when grooves of greater depth are used.

(b) Steps shall be secured with at
least one 6-d nsail at each end, or the
equivalent thereof. Each step shall be
reinforced by a steel rod not-less than
0.160 inch in diameter with standard
commercial tolerance which shall pass
through metal washers - of sufficient
thickness and diameter to prevent press-
ing into the side rails, or by & metal
brace at each end firmly secured to steps
and side rails or by construction of
equivalent strength and safety. Where
the rod reinforcement construction is
used, the bottom step shall be provided
further with a metal angle brace on each
end which shall be securely attached to
the bottom step and side rail,

{¢) Back legs shall be braced by one
of the two following methods or by con-
structlon of equivalent strength and
safety:

(1) By diagonal slates of groups 1, 3,
3, or 4 wood (see Table D-5) not less
than ¥ by 11} inches seciurely fastened
to the backlegs by nails, screws,orthe
equivalent thereof, -

(2) With horizontal bracing of Groups

1, 2, 3, or 4 wood' (see"Table D-5) not Jess ; Is, no 18dder or. “the

than % by 1% inches in cross section, the
ends of which shall fit into metal sockets
of not less than 20-gauge {Manufactur-

2m3

“ing Standard) steel or other material of

equivalent strength or into martises not
less than.one-eighth “inch in depth in
back legs. The bars shall be reinforced by
steel rods not less than 0.160 inch in
diameter . with: standard eommercial
tolerances which shall pass through the
back leg, the bar, and at each -end
through  metal - washers of sufficient
diameter and thickness to prevent press-
ing into each leg. The spacing of such
bars shall not exceed 3 feet, and there
shall be one brace on 3- and 4-foot
ladders, two braces on 5- and 6-foot
ladders. The bottom bar shall- be not
more than 18 inches from the bottom of
the ladder.

(3) Portable rung ladders. Portahle
rung ladders as herein specified shall be
of four types, as follows: single ladder;
two-section extension ladder; sectional
ladder; trestle and extension trestle
ladder. R

(1) General requirements. (a) The
base or lower portion of a ladder may
have either parallel sides or flared sides
in accordance with commercial practice.

(b) Rungs shall be parallel, level, and
uniformly spaced. The spacing shall be
not more than 12 inches, except as here-
inafter specified.

{¢) All holes for wood rungs shall
either extend through the side rails or
be bored s0 as to give at least a thirteen~
sixteenths-inch length of bearing to the
rung tenon. In through-bored construc-
tion, the rungs shall extend at least Bush
with the ouiside rail surface. Al holes
shall be located on the center line of the
wide face of the side rails and shall be
of such size as to insure a tight fit for
the rung. The shoulder of the rung shall
be forced firmly against the side rails
and the tenon secured in place with a
nafl or the equivalent thereof, for the
sole purpose of preventing the turning of
tberungandmamtamingthemngm-
tion in the side rail.

@ RoundrungsshaubeotGroupl
woods (see Table D-5), shall be not less
than 13 inches in diameter for lengths
up to 36 inches between side rails and 1%
inches in diameter for lengths over 38 up
to and including 72 inches, and shali
have not less than- seven-eighths-inech-
diameter tenons, or rungs of equivalent
strength and bearing shall be provided.
When rungs are 28 inches or more in
length between side rails, they shall, in
addition, be provided with center bearing.

(e) Oval rungs or rungs of any other
cross section may be used provided they
are secured by a nail at each end or the
equivalent thereof, and have at least the
same strength and bearing as round
rungs of the same length. .

(f) Allmetal parts and fittings shall be
securely attached by means of rivets,
bolts, screws, or equivalent fasteners. -

(g) The construction and

lmemhbol
the movable parts shall be sach that they {9
semelywnmtm

shall operate freely and
binding or unnecessary play.

I\)

(kY When -measured . along tﬁe ddew

shanbemorethm4mchushmma

the spec!ﬂed length.~

BFG30384
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(1) Nonslip bases shall be securely
balted, riveted, or attached by equivalent
construction to the side rails.

{j). Hooks shall be securely. bolted or
riveted to the side rails or equivalent
construction and shall be of such dimen-
sions as to withstand the loads imposed
upon them.

(i) Single ladder. (¢) Single ladders
longer than 30 feet shall not be supplied.

(b) The minimum dimensions of the
side rails of the single ladder shall be as
follows when made of group 2 or group 3
woods:

RULES .AND REGULATIONS

be positive in. their action. The guide
irons shall be securely attached and so
placed as to prevent the upper section
from tipping or falling out while rais-
ing, lowering, or in use.

(g)- (1) Ladders of this type may be
equipped with. a rope and pulley, which
shall be securely attached o the ladder
in such manner as not to weaken either
the rungs or the side rails. The pulley
shall be not less than 1% inches in
diameter..

(2) The rope used with the pulley shall
be not less than five-sixteenths inch in
having a minimwm bresking

Length of ladder (feet) T(hlch:ess Depth

strength of 560 pounds, and shall be suffi-
cient lengtb for the purpose infended.

hes)  (inches)
Up to and Ineluding 16. 1 28
Over1s up to andmlgc!n 32 23
Qver 22 up to and induding 20. 1K 3

(c) Smaller side rails will be accept-
able in all ladders of this type when rein-
forced by a steel wire, rod, or strap run-
ning the length of the side rails and ade-
guately secured thereto. Where .such
reinforcement is used, the reinforced
rails shall be eguivalent in strength to
the side rails specified in this subdivision
i ),

(d) The width between the side rails
at the base, inside to inside, shall be at
least 11}% inches for all ladders up to
and including 10 feet. Such minimum
widths shall be increased at least one-
fourth inch for each additional 2 feet
of length.

(iii} Two-section ladder. (a) Two-sec-
tion extension ladders longer than 60
feet shall not be supplied. All Jadders of
this type shall consist of two sections, one
to fit within the side rails of the other,
and arranged in such a manner that the
upper section can be raised and lowered,

(b} The minimum dimensions of the
side rails of the two-section extension
Jadder shall be not less than specified
in Table D4 of this section.

{¢) The minimum dimensions of side
rails set forth in Table D-4 are based on
the maximum working length, which is
the size of ladder less the minimum over-
lap, which shall be as follows:

- Dverlap
Size of ladder (feet) : (feet)
Up to and 36. .3

(v} Ladder. (@) Assembled
combinations of sectional ladders longer
than lengths specified in this subdivision
shall not be used.

(b) The minimum dimensions of side
rails shall be as follows for Group 2 or
Group 3 woods: -

Asserabled length of ladd Thickness Depth
fs o loches) (inches)

Up toand including 21 _....____

Bg 24
Over 21 up to and including 3 R

(c) Ladders of this type shall have
either straight sides slightly eonverging
toward the top of each section, or shall
have flaring sides at the bottom of the
first (or bottom) section, with the top
section having converging side rails to a
widih that shall be not less than 4 inches,
Except for the top section, the

(2) The distance between the two
rungs (top-most rung of one section, bot~
tom rung of the section next above)
mentioned in this subdivision (iv) (¢) ¢1)
shall not be less than 1 foot.

(3) The fit between rail grooves and
rungs mentioned in this subdivision (iv)
(¢) (1) shall be such as to provide a good
fit without binding or unnecessary play.

(4) The grooved ends of the sections
shall be reinforced with a metal plate of
not less than 18-gauge (Manufacturing
Standard) material properly secured
thereto, and a rivet adjacent -to the
groove, extending through the depth of
the rail, or the equivalent thereof,

(v) Trestle and extension irestle lad-
der. (@) Trestle ladders, or extension sec-
tions or base sections of extension trestle
Jadders longer than 20 feet shall not be
supplied.

(b) The minimum dimensions of the
side rails of the trestle ladder, or the
base sections of the extension trestle lad-
der, shall be as fellows for Group 2 or
Group 3 woods:

Bize of ladder (feet) ‘Thickness Depth
(incien) . (inehes)
Up toand tneluding 16 ... 155e 3¢
Over 16 up to and including 26 __ Bis 3

The minimum dimensions of the side
rails of the extension section of the ex-
tension trestle ladder, which shall have
parallel sides, shall be as follows for
Group 2 or Group 3 woods:

width between side rails shall be 11
inches.

(1} Adjacent sections shall be jointed
by means of B groove in the botiom end
of each rail of the upper of the two sec-
tions setting firmly over extensions auf,-

Size of ladder (feet) ‘Thickness Depth

(inches) (lnchss)

Up to and includieg 12, ___
Over 12 up to and ineluding
Over 16 np to and incleding 2.

13e 24
1;25 F2¢]
s 2%

side the side rails, of the
of the next lower section and, at the

‘TABLE D-4—DIMENSIONS oF SmE Ramg ror Two-
SEcTioN LappER

Rafl
Stze of mdden nvmu length
Thickness
(mches)

Pl

For group 2 woods

Over 36 up to and including 48..
Over 48 up to and including 60...

(@) Smaller side rails will be accepi-
able in all ladders of this type when
reinforced by & steel wire, rod, or strap
running the length of the side rails and
adequately secured thereto. Where such
reinforcement is used, the reinforced
rails shall be equivalent in strength to
the side rails specified in Table D—4.

{¢) The minimum distance

AXRXXXXX
&

side rails of the bottom section, inside to
inside, shall be 141 inches on ladders
up to and including 28 feet; 16 inches
on all ladders over 28 feet up to and
including 4@ feet; 18 inches on all lad-
ders over 40 feet.

" (f) All locks and guide irons shall be
of metal and shall be of such eonstruc-
tion and strength as to develop the full
strength of the side rails, All locks shall

BFG30385
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same time, a groove in the-top end of
each rail of the lower of the ¥wo sections
setting firmly over the bottem rung, in-
sig: the side rails, of the section next
above,

(¢) Trestle ladders and base sections
of extension irestle ladders shall be s0
spread that when in an open position the
spread of the trestle at the bottom, inside
to inside, shall be at least 51% inches per
foot of the length of the ladder.

(d) The width between the side rails
at the base of the trestle ladder and base
sections of the extension trestle ladder
shall be at least 21 inches for 2ll Jadders
and sections up to and including 6 feet.
Longer lengths shall be increased at least
1 inch for each additional foot of length.
The width between the side rails of the
extension sections of the trestle ladder
shall be not less than 12 inches.

(e} The tops of the side rails of the
tresile ladder and of the base section of
the extension trestle ladder shall be bev-
€led, or equivalent construction, and shall
be provided further with a metal hinge to
prevent spreading.

(#) A metal spreader or locking device
to hold the front and back sections in an
open position, and to hold the extension
section securely in the elevn.bed posxhon
shall be a
trestle ladders and all trane ladders over
12 feet in length.

(g) Rungs shall be parallel and Ievel
On the trestle ladder, or on the base sec-
tions of the extension irestle ladder,
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(iv) The top of the ladder must be
placed with the vwo rails supported, un-
‘ess equipped witz a single support at-
tachment. Such an sattachment should
be substantial and large enough to sup-
port the ladder under load.

(v) When ascending or descending, the
climber must face the ladder.

(vi) Ladders must not be tied or fas-
tened together to provide longer sections,
They must be equipped with the hard-
ware fittings necessary if the manufac-
turer endorses extended uses.

{vii) Ladders sould not be used as a
brace, skid, guy or gin pole, gangway, or
for ofher uses than that for which they
were intended, unless specifically recom-
mended for use by the manufacturer.

(vill) Users aré cautioned to take
proper safety mezsures when metal lad-
ders are used in areas containing electric
circuits to prevent short circuits or elec-
trical shock.

§1910.27 Fixed ladders.

(&) Design requiremenis—(1) Design
considerations. Al ladders, appurte-
nances, and fastenings shall be designed
to meet the following load requirements:

(i) The minimum design live load
shall be a single concentrated load of 200
pounds.

(ii) The number and position of addi-
tional concentrated live-load units of 200
pounds each as determined from antici-
pated usage of tke ladder shall be con-
sidered in the design.

(iii) The live loads imposed by per-
sons occupying the ladder shall be con-
sidered to be concentrated at such points
as will cause the maximum stress in the
structural member being considered.

(iv) The weight of the ladder and at-
tached appurtenances together with the
live load shall be considered in the design
of rails and fastenings,

(2) Design stresses. Design stresses
for wood components of ladders shall not
exceed those specified in § 1910.25. All
‘wood paris of fixed ladders shall meet
the requirements of §1910.25(b).

For fixed ladders consisting of wood
side rails and wood rungs or cleats, used
rt a pitch in the range 75 degrees to 90
degrees, and intended for use by o more
than one person per section, single lad-
ders as described in § 1910.25(c) (3) (iD
are acceptable.

(b) Specific features—(1) Rungs and
cleats. (1) All rungs shall have a mini-
mum diameter of three-fourths inch for
metal ladders, except as covered in sub-
paragraph (7) (1) of this paragraph, and
a minimum diameter of 11 inches for
wood ladders.

(> The distance between rungs,
cleats, and steps shall not exceed 12
inches and shall be uniform throughout
the length of the Jadder.

(iil) The minimum clear length of
Tungs or cleats shall be 16 inches.

(iv) Rungs, cleats, and steps shall be
free of splinters, sharp edges, burrs, or
projections which may be a hazard,

(V) The rungs of an individual-rung
ladder shall be so designed that the foot
cannot slide off the end. A suggested
design is shown in figure D-1,

RULES AND REGULATIONS

Ficure D-1.—~-Suggested design for rungs on
individual-rung ladders.

(2) Side rails. Side rails which might
be used as a climbing aid shall be of such
cross sections as to afford adequate grip-
ping surface . without sharp edges,
splinters, or burrs.

(8) Fastenings. Fastenings shall be an
integral part of fixed ladder desigmn.

(4) Splices. All splices made by what-
ever means shall meet design require-
ments as noted in paragraph (a) of this
section. Al splices and connections shall
have smooth transition with original
members and with no sharp or extensive
Dprojections.

(5) Electrolytic action, Adequate
means shall be employed fo protect dis-
similar metals from electrolytic action
when such metals are joined.

(6) Welding. All welding shall be in ac-
cordance with the “Code for Welding in
‘Building Construction” (AWSD1.0-1966) .

(7) Protection from deterioralion. (i)
Metal ladders and appurtenances shall
be painted or otherwise treated to resist
corrosion and rusting when location de-
mands. Ladders formed by individual
metal rungs imbedded in concrete, which
serve as access to pils and to other areas
under floors, are frequently located in an
atmosphere that causes corrosion and
rusting. To increase rung life in such
atmosphere, individual metal rungs shall
have a minimum diameter of 1 inch or
shall be painted or otherwise treated to
resist corrosion and rusting:

(ii) Wood ladders, when used under
conditions where decay may occur, shall
be treated with a nonirritating preserva-
tive, and the details shall be such as to
prevent or mi the lation
of water on wood parts.

(iiiy When different types of materials
are used in the construction of a ladder,
the materials used shall be so treated as
to have no deleterious effect one upon the
other,

(¢) Clearance—(1) Climbing side. On
fized ladders, the perpendicular distance
from the eenterline of the rungs to the
nearest permanent object on the climb-
ing side of the ladder shall be 36 inches
for a pitch of 76 degrees, and 30 inches
for a pitch of 90 degrees (fig. D-2 of
this section), with minimum clearances
for intermediate pitches varying between
these two limits in proportion to the

“slope, except as provided in subpara-

graphs (3) and (5) of this paragraph.

22119

(2) Ladders without cages or wells. A
clear width of at least 15 inches shall be
provided each way from the centerline
of the ladder in the climhing space, ex-
cept when cages or wells are necessary.

(3) Ladders with cages or. baskets.
Tadders equipped with cage or basket
are excepted from the provisions of sub-
paragraphs (1) and (2) of this para-

raph, but shall conform i{o the provi-
sions of paragraph (d) (1) «v) of this sec-
tion, Fixed ladders in smooth-walled
wells are excepted from the provisions
of subparagraph (1) of this paragraph,
but shall conform to the provisions of
paragraph (d) (1) (vi) of this section,

(4) Clearance in back of ladder. The
distance from the centerline of rungs,
cleats, or steps to the nearest permanent
object in back of the ladder shall be not
less than 7 inches, except that when un-
avoidable obstructions are encountered,
minimum clearances as shown in figure
D-3 shall be provided.

(5) Clearence in back of grad bar.
The distance from the centerline of the
grab bar to the nearest permanent ob-

o
j—% MR
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‘Width spread shall not be less than 1
inch per foot of rise.

(iii) Slope of the front rail when unit

~is in open position shall not be less than
3% inches per foot of rise, and the back
section shall have a-minimum slope of
1 inch per foot of rise.

(iv) The platform shall be at least 20
inches from the top of the ladder, and
shall have an area of not less than 200
square inches nor more than 400 square
inches,

{(v) The back legs and side rails of a
platform ladder shall extend at least 20
inches above the platform and shall be
connected with the top member to form
a three-sided top guard rail, or equiva-
lent construction shall be provided.

(vi) Spreaders shall be provided where
the hinging apparatus is not designed to
lock the unit open.

(b) Testing. (1) General. The follow-
ing tests are intended to insure uniform
testing methods for metal ladders.

(2) Straight and extension ladders.
(i) Ladder inclined strength is measured

by placing the ladder unit in a flat, hori- -

zontal position, supported 6 inches from
the ends of the side rails, When testing
extensions, the unit is opened to the
required overlap. A load of 200 pounds
is applied equally to the side rails at the
center of the unit by means of a beam.
The ladder must withstand this test with
no permanent deformation or other
visible weakening of the structure. This
test is based on a 200-pound man using
the ladder, set at 752" to the ground.
With the man on the center rung, the
component of his 200-pound weight at
right angles to the ladder will be 50
pounds. Applying the load factor of 4,
the test weight becomes 200 pounds.

(i) Test unit need only be of sufficient
length for test purposes and is to consist
of the base and fly sections of an exten-
sion ladder with all the hardware or fit-
tings attached. The ladder unit is placed
in a vertical position and a8 downward
load of 775 pounds equally distributed on
the ends of the side rails of the upper
portion of the test unit. The unit shall
withstand this test with no permanent
deformation or other visible weakening
of the structure.

(iil) A test unit of at least three rungs
is to be used from the maximum width
portion of the ladder. A load of 800
pounds shall be applied to a 3¥-inch
wide block resting on the center of the
widest rung. A rung of 14 inches or less in
‘length shall withstand this test with
no permanent deformation or other visi-
ble weakening of the structure. A rung
of more than 14 inches in length may
have a permanent defiection of not more
than one-eighth inch provided the rung
cross section is not deformed and there
is no other v!sible weakening of the
structure,

(iv) With at least 2 three-rung fest
unit set in a vertical position, a load of
800 pounds shall be applied to a 3l4-inch
wide ‘block’ resting-on -the center rung
as near to the side rall as ble. On

RULES AND REGULATIONS

{v) The rung shall be so secured to
the side rail that a torque load of 360
inch-pounds applied to the rung at a side
rail shall cause no visible relative motion
between the rung and the side rail.

(vi) - With the ladder extended to its

maximum working length, and resting
horizentally on level supports located 6
inches from each end of the ladder, a
weight of 50 pounds shall be suspended
from one of the side rails midway be-
tween supports.
The deflection of the loaded rail, and the
difference in defiection between the
loaded and unloaded rails shall not ex~
ceed the values in Table D-6.

(vii) Deflections in Table D6 are to
be determined by measuring, at the mid~
point between supports, the distance
from the outside edges of both rails to
the floor or other reference surface both
before and after the test load of 50
pounds is applied to one rail of the lad~
der. The test is to be repeated loading the
other rail of the ladder. The angle (a)
between the loaded and unloaded rails
and the- horizontal is to be calculated
from the trigonometric equation:

Difference in deflection
T Ladder wiath

(3) Step, trestle, extension trestle, and
platform ladders. (i) (a) Load test of the
entlre ladder is made with the ladder in
an open position, and an 800-pound load
applied to the center of the top. Resist-
ance to side rail bending is tested by
placing an §00-pound load on the center
of the middle step: The strength of the
step section is tested by applying an 800-
pround load to a 3l:-inch-wide block
resting on the center of the longest or
bottom step. The pail shelf shall be so
constructed as to support & distributed
load of 50 pounds.

(b) In each test case, the unif must
withstend the load without failure or
permanent deformation.

(1) Set ladder in open position on a
level floor. Place a 200-pound distrib-
uted load on the top step, The ladder Is
then subjected to a horizontal pulling
load, applied at the top step, of 12-pound
force to the side; 58-pound force to the
front; 33-pound force to the back. In
each test, all side rails must remain on

Sine a=

the ﬁoor.
Tasix D-6-Timz or DEFLECTIONS

um difference fn
Length of Maximum deflse-  deflection between
ladder in feet  tion of loaded  losded and unloaded
il in inches

SREZBRER
POt cogo
motmonne
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(c) Care and maintenance of lad-
ders—(1) General.. To gel maximum

removing the load, the unit must show
no indication of faflure in the fasteners
‘attaching the rungs to the side rail,

serviceublllty. snfety. xmd o ehmin:ottel

safe pmcuca in the use and care of lad-
der equipment must be employed by the
users.

‘The following rules and regulations are
essential to the life of the equipment and
the safety of the user,

(2) Care of ladders. (1) Ladders, like
any tool, must be handled with care and
not subject to unnecessary dropping,
jarring, or misuse. They are designed for
a specific purpose or use; therefore, any
variation from this use constitutes a mis-
handling of the equipment.

(ii) Ladders should be stored on racks

designed to protect the ladder when not -

in use. The racks should have sufficient
supporting points t¢ prevent any possi-
bility of excessive sagging.

(iii) Ladders transported on vehicles
must be properly supported. Supporiing
points should be of a softer material,
such as hardwood or rubber-covered iron
bipe, to minimize the ¢chafing and effects
of road shock. Tying the ladder to each
support point will greatly reduce damage
due to road shock.

(iv) Ladders must be maintained in
good usable condition at all times, Hard-
ware fittings and accessories should be
checked freguently and kept in good
working condition.

(v) Ropes or cables should be in-
spected frequently and replaced if de-
fective.

(vi) Complete ladder inspection should
be periodical. If a ladder is involved in
any of the following, immediate inspec-
tion is necessary:

(a) If ladders tip over, inspect ladder

for side rails dents or bends, or exces- -

sively dented rungs; check all rung-to-

side-rail connections; check hardware

connections; check rivets for shear.

(b) If ladders are exposed to excessive
heat as in the case of fire, the ladder
should be inspected visually for damage
and tested for deflection and strength
characteristics, In doubtful cases, refer
to manufacturer.

(e) If ladders are to be subjected to
certain acids or alkali solutions, 8 pro-
tective coating such as asphalt and var-
nish should be applied to the equipment.

(d) If ladders are exposed to oil and
grease, equi t should be of
oil, grease, or slippery materials. This
can easily be done with a solvent or steam
cleaning.

(vii) Ladders having defects are to be
marked and taken out of service until
repaired by either maintenance depart-
ment or the manufacturer.

(3) Use of ladders. (i) Portable non-
self-supporting ladders should be erected
at a piteh of 75% degrees for maximum
balance and strength. A simple rule for
setting up a ladder at the proper angle is
to place the base a distance from the
vertical wall equal to one-fourth the
working length of the ladder.

(ii) Portable ladders are designed as a
one-man working ladder based on a 200-
pound load.

(iii) The ladder base section must be
placed with a secure footing. Safety shoes
of good substantial design should be in-
stalled on all ladders. Where ladders with
no safety shoes or splkes are used on
hard, slick surfaces, a foot-ladder board
should be employed.
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rungs shall be spaced not less than 8
“ches or more than 18 inches apart; on
1e ‘extension section of the extension

wrestle ladder, rungs shall be spaced not

less than 6 inches or more than 12 inches

apart. .
: (4) -Specinl-purpose ladders. All spe-

cial-purpose ladders shall comply with
the appropriate requirements of sub-
paragraphs (1), (2), and (3) of this
paragraph, except as hereinafter modi-~
fied In this subparagraph.

(i) Platjorm stepladder. A platform
stepladder is a modification of a portable
stepladder with a working platform pro-
vided near the top.

(@) Platform stepladders shall be
made in accordance with the require-
ments of type I stepladders or in accord-
ance with the requirements for type II
stepladders.

: (b) The slope of the back section shall
be such that a vertical from the back
edge of the platform will strike the floor
at a distance measured toward the front
section of not less than 3 inches from the
base of the back section.

.. (¢) The minimum width between side
rails at the platform shall be not less
than 15 inches.

{d) The back legs and side rails shall
extend at least 24 inches above the plat-
form and shall be connected with a top
member to form a three-sided rzil, or
equivalent construction shall be provided.

Ae) Platforms shall be so constructed
as to be capable of supporting a load of
200 pounds placed at any point on the

atform.

() A separate spreader may be

omitted from platform ladders in which -

the height to the platform is 6 feet or
less, I the spreader is omitted, the plat-
form shall be so designed as to function
as a spreader or locking device to hold
the front and back sections securely in an
open position, with the copnection be-
tween side rails and back legs being
through the metal parts of the platform.
The wood parts of a combined wood and
metal platform functioning as a spreader
shall not be depended upon to contribute
to the spreading or locking action.

() Painter’s stepladder. (a) Painter’s
stepladders Ionger than 12 feet shall not
be supplied.

(b) Painter’s stepladders shall be made

in sccordance with the requirements of
Wpe II stepladders except for the fol-

(1) The top may be omitted.

(2) A rope spreader may be substi-
tuted for the metal spreader required in
subparagraph (2) (1) (f) of this para-
graph. The rope shall not he less than
No. 6 sash cord or its equivalent.

(1) Mason’s ladder. A mason’s ladder
is a special type of single ladder intended
for use in heavy construction work.

{(a) Mason's ladders longer than 40
feet shall not be supplied.

-(8) The minimum dimensions of the
side rails- when made of Group. 2 or
Group 3 woods and rungs (Group 1

ws) of the mason’s ladder shall be as

ws?
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Side ralls Diameter
Length of ladd
“(teet) ©- Thicke Depth - Rang Tenon
. pess - (inches)  (inches) (inches)
(inehes) -
Up toand - P
incinding 22... B ¥4 1% -1
Over 22 up to -
a.nd incloding
............ B¢ 44 136 "1

(c) The width between the side rails
at the bottom rung, inside to inside, shall
be not less than 12 inches for all ladders
up to and including 10 feet. Such mini-
mum widths shall be increased by at

least one-fourth inch for each additional

2 feet of length.

(d) Rungs shall be parallel and level
and shall be spaced not less than 8 inches
or more than 12 inches apart.

(5) Trolley and side-rolling ladders—
(i} Length. Trolley ladders and side-
rolling ladders longer than 20 feet should
not be supplied. .

(i) D i The di of the
side rails shall not be less than the fol-
lowing for Group 2 or Group 3 woods:

Lepgth of side rails (feet) Thickness Depth
“E {inch) (inches)

Up o end including 10, 336 3
Over 10 up to and induding m_.. 54 24

The minimum thicknesses of side rails
provide for the cutting of a groove not
over one-eighth inch in depth and shall
be Increased when grooves of greater
depth ‘are used. Flat steps shall have the

for
Group 2or Group 3 woods
Length of step (inches) Thickness Width

e r Gnch) . Gnobes)
Up to and incinding 16. _. _.. 2343
Qe 16 up to and induding 2. 284y aig
Qver 20 up to and Incloding 24 3545 3!
Over 24 up to and inelnding 34

(i) Width. The width between the
side- rails, inside to inside, shall be at
least 12 inches.

(iv) Step attachment. Flat steps shall
be inset in the side rails one-eighth inch
and secured with at least two 6-d nails
at each end or the equivalent. thereof.

They shall be reinforced with. angle .

braces or a ¥g-inch steel rod.

(v) Locking device. Locldng devices
should be provided on all trolley ladders.

(vi) Tracks. (#) Tracks shall be wood,
or metal (excluding cast iron), or & com-
bination of these materials.

(b) Tracks for the top end of ladders
shall be fastened securely and shall be so
constructed that the wheels will not
jump the track. Tracks shall be so de-

slgned as to provide for all probable loads i

to which they will be subjected. .

(¢) ‘The supports shall be securely fas-
tened by -lag screws, machine, hook, or
toggle bolts, or their equivalent. - i

(@) Track for side-rolling Iladders
shall be supported by metal or wood
brackets securely screwed or bolted to

22115

“shelving or other permanent structure at
not over 3 feet. -
(vil) Wheel carriages. (a) Wheel car-

-riages shall be so designed as to provide

for all loads to which they will be sub-
Jected. Two-point suspension should be

) The wheel carriage fox; the top

-end of the ladder shall be securely fas-

tened to the top of the ladder with metal
brackets bolted either to the side rails
or to the top step. When bolted to the
top step, this step shall be secured to
the side rails with metal braces in addi-
tion to those otherwise provided. The
wheel carriage shall be so designed that
a loose or broken wheel will not allow
the ladder to drop or become detached
from the track.

(¢} The wheel carriage for the bot-
tom end of the ladder shall be securely
fastened to the bottom of the ladder.

{d) The wheels at the upper end of
the ladder shall have minimum wheel
base of 8 inches.

(e) When wheels.are used at the bot-

tom of the ladder, there shall be at least
one wheel supporting esch side rail.
. (f) Running gear for bottoms of both
trolley and side-rolling ladders shall be
so designed and constructed as to pro-
vide for any load to which they will be
subjected. -

(d) Care and use of ladders—(1)
Care. To insure safety and serviceability
the following precautions on the care of
ladders shall be observed:

(). Xadders shall be maintained in
good condition at all times, the joint be-
tween the steps-and side rails shall be
tight, all hardwate and fittings securely

ttached, and movable parts shall
operate fteely without bindmg or undue
play

(ii) Metal bearings of locks, wheels,
pulleys, ete., shall be frequently lubri-

cated,

(iii) Frayed or badly worn rope shall
bereplaced. -

{iv) Bafety feet and other auxiliary

equipment shalt be kept in good condi-

tion to insure proper performance.

(v) Ladders should be stored in such
a manner as to provide ease of access
or inspection; and to prevent danger of

. accldent when withdmwmg a ladder for

(vi) Wood laddm when not in use,
“should be stored at & location where they
will not be exposed to the elements, but
where there is good ventilation. They
shall not be stored near radiators, stoves,
steam pipes, or other places subjected to
excessive heat or dampness.

- (vii) Ladders stored in a horizontal
position should be supported at a suf-
ficlent number of poinis to avoid sag-
‘ging and permanent set.

{vill) Ladders ' carried on vehicles

“should be adequately supported. to avold
- sagging and securely fastened in posi-
: tion' to chafing

d the enects

minimize

of road shocks. - :
(i) Ladders should be kept costed
with @ suitable protective material. The
painting of ladders is satisfactory pro-

BFG30386
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:viding the ladders are carefully inspected
prior. to painting by competent and
experienced -nspectors acting for,  and
responsible: to, the purchaser, and pro-
viding the ladders are not for resale.

7 (x). Ladders-shall be inspected. fre-
quently and those which have developed
defects shall be withdrawn from service
for repair or destruction and tagged or
marked gs “Dangerous, Do Not Use.”

(xi) Rungs should be kept free of
grease and oil.

(2) Use. The following safely precau-
tions shall be observed in conmection
with the use of ladders:

(i) Portable rung and cleat ladders
shall, where possible, be used at such a
pitch that the horizontal distance from
the top support to the foot of the ladder
is one-guarter of the working length of
the ladder ¢the lengin along the ladder
between the foot and the top support).
.The ladder shal? be so-placed as to pre-
vent slipping, or it shall be lashed, or
held in position. Ladders shall not be
used. in. a horizontal position as plat-
forms, rumways, or scaffolds;

(ii} Ladders for which dimensions are
specified should mot be used by more
than one man af a time nor with ladder
jacks and scaffold planks where use by
more than one man is anticipated. In
such cases, specially desighed ladders
with larger dimensions of the parts
should be procured;.

(iii) Portable ladders shall’ be so
placed that the side rails have a secure
footing. The top. resi for porta.ble rung

-and. cleat .shail
rigid and shalt have ample strengt.h to
support the applied loact;

(iv) Ladders shall not be placed in
front of doors opening toward the ladder
unless the door is bloeked upon, locked,
. or guarded.

(v) Ladders shall not be placed on
boxes, barrels, or other unstable bases to
obtain addifional height; -

(vi) To support the top of the ladder
ai a window opening, a board should be
attached zcross the back of the ladder,
extending across the window and provid-

.ing firm support against the building
walls or window frames;

(vil) When ascending or descending,
the user should face the ladder;

(viil) Ladders with broken or missing

“ steps, Tungs, or cleats, broken side rails,
or other faulty equipment shall not be
: used: .improvised repairs shall not be
made.

. (ix) Short ladders shall not be spliced
_together to provide long sections;

(x) Ladders made by fasiening cleats
across a single rail shall not be used;

(xi) ‘Ladders  shall not be used as
guys, braces, or skids, or lor other than

- thelr lntended purposes ;

(xii) Tops of-the ordinary types of
stepladders shall not be used as steps;

(xitl) Ontwo-section -extension lad-
ders: the minimuom ‘overlap for the two
sections in use shall be as follows:
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- - Overlap
Size of ladder (feet): (feet)

(xiv) Portable rung ladders with re-

-inforced rails {(see paragraphs (c)(3)

(ii) (¢) and (iii) (d) this section) shall be
used only with the metal reinforcement

.on the under side. Ladders of this type

should be used with great care near
electrical conductors, since the reinfore-
Ing itself is a good conductor;

{xv) No ladder should be used to gain
access to a roof unless the top of the
ladder shall extend at least 3 feet above
the point of support, at eave, gutter, or
roof line;

(xvi) Adjustment of exiension lad-
ders should only-be made by the user
when standing at the base of the ladder,
so that the user may observe when the
locks are properly engaged: Adjustment
of extension ladders from the top of the
ladder (or any level over the locking
device) is a dangerous practxce and
should not be Ad

cent smaller for each cross-sectlon dimen-
sion, or the thickness may remain un-
changed, in which case the width may not
be more than 15 percent smaller if used
edgewise (as in a rail) or 25 percent smaller
if used flatwise (as in a tread).

White ash-.....-. Praxinus armericana,
peunsylvaniea, quad-
rangulata

Fagus grandifolia

Betula lents, alle-
ghaniensts, nigra (2)

Tlmus

HickOFY .o icmee Carya ovata, laciniosa,
tomentosa, glabra

Robinia
Gleditsla triscanthos

Hard maple_._ . Acer nigrum, sac-

charum

Red maple_____--. Acer Tubrum (3)

Red oak_. 1= i mar-

flandica,  kelloggil,

falcata var. pagodae-
folia, laurifolia, ellip-
soidalis, rubra, nut-
tallli, palustris, coc-
cinea, shumardii,

Talcata, laevis, phel-

los

‘White . oak.

should not be made while the user is
standing on the ladder.

(xvil) Middle and top sections of sec-
tional or window cleaner's ladders should
not be used for bottom section unless the
user equips them with safety shoes.

(xviii) Extension ladders should al-
ways be erected so that the upper section
is resting on the bottom section.

(xix) The user should equip all port-
able rung ladders with nonslip bases
when there is a hazard of slipping. Non-
slip bases are not intended as a sub-
stitute for care in safely placing, lash-
ing, or holding a ladder that is being

‘used upon oily, metal, concrete, or skip-

pery surfaces.

(xx) The bracing on the back legs of
step ladders is designed solely for in-
creasing stability and not for climbing.

(xxi) When service conditions war-
rant, hooks may be attached at or near
the top of portable Iadders to give added
security.

TABLE D-5—CLASSIFICATION OF VARIOUS BPE-
CIES OF W0OD ACCEPTABLE FOR USE IN LaD-
DERS
‘The species are listed alphabetlcany Wwithin

each group. The position of any species

within a group therefore bears no relation
to its strength or accepfabiifty.

Where ladders are desired for use under
conditions favorable to decay, it is recom-
mended that the heartwood of decay-
resistant species be used,-or that the wood
be given a treatment with & wood preserva-
tive. The species having the most durable
heartwood are marked with an asterisk (*),
and these should be preferred where resist-
ance to decay is required,"

CROTP 1
The allowable fiber stress in bending for

"the spectes listed herein when used for side

rails shall not exceed 2,150 pounds per square
inch. These species may be substitufed for
Group 3 woods on the following basie: The
dimensions may be not more than 10 per-

Quercus arlzonica,
douglasii, maecrocar-
Pa, lobata, prinus,
muehlenbergli, emor-
yi, gambelti, oblongi-
folia, virginiana, gar-
ryans, lyrata, stellats,
michauxii, bicolor,
alba

Cearya cor-
diformis, myristicae-
formis (4), aquatica

{4}
Persimmon ______. Dlospryros virginians
GROTF 2

The sllowabie fiber stress in bending for
the species listed herein when used for side
rails shall not exceed 2,000 pounds per square
inch. These specles may be substituted for
Group 3 woods on the following basis: The
dimensions may be not more than 7% per-
cent smaller for each cross-section dimen-
sion, or the thickness may remain wun-
changed, In which case the width may be not
more than 11 percent smaller if used edge-
wise (as in a rall) or 20 percent .smauer in
used flatwise (as in a tread).

Douglas fir
(comst reglon)-- Pseudotsuga menziesii
Western Jarch.-.-- Larix occldentalls
Southern yellow
........... Pinus taeda, palustris,

echinata, elltotll,
rigida, virginiana
GROUP 3 B
The allowable fiber stress in bending for
the species listed herein when used for side
rails shall not exceed 1,600 pounds per squarz
inch.
Red aldefaceeon—~ Alnus ruba, rhombifolia
2
Praxinus latifolla
Praxinus profunda

Cham
nootkatensis

lawsoniana
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Note 4: This specles is not Ineluded under
Lumber

2n7
-~ (b). The. rope used with the pulley

Cucumber - ——uermm
Tess* T this name
Soft elm. Ulmus but data
rubra B R and it is ac o
Douglas fir (Rocky - Pseudotsugs menzlesli m this dasstficatlon, - .- R
Mountsin type) var. glauca

Ables procera
uqu:lm.mba: styra-
Tsuga heterophyns

Acer macrophyilum
Pinus resinosx
L

Sequola sempervirens

Plcea glauca, rubens

Picea sitchensis

Platanus C

Larix larlcina

Nyssa squatica.
sylvatica

GROUP 4

The allowable filber stress in bending for
the spectes listed herein when used for side
ralls shall not exceed 1,375 pounds per square
inch, These species may be substituted for
Group 3 woods on the following basis: The
dimenslons shall be at least 5 percent greater
for each cross-section - dimension, or the
thickness may remain unchanged, in which
case the width shall be at least 7% percent
greater if used edgewise (as in & rail} or 15
percent greater if used fatwise (as In a
tread).

Populus tr i
grandidentata

T4
heterophylia (2)
glabra (3}

J

Libocedrus decurrens
‘Thuja plicata

Cotconv}oocl ______ Populus bz

§1910.26. _Portable melal ladders.

(a) Requiremenis—(1) General. Spe-
cific deslgn and construction require-
ments are not part of this section because
of the wide variety of metals and. design

possibilities. However, the design shall -

be such as to produce a ladder without
structural defects. or

- shal.l be not less than five-sixteenths-inch
in

, having a8 minimum bresking
strength of 560 pounds, and shall be of
sufficient length for the purpose intended.
: (3): General specifications—step lad-
ders. (D) Step ladders shall be designed
and constructed to give & minimim slope
of 3% inches per foot of length of the
front section, and a minimum slope of
2 inches per foot of Jength of the back
section, exeept that special 1adders de-
signed for straight-in-wall work shall

sach as sharp edges, birrs, ete. The metal
selected shall be of sufficient sirength to
meet the test requirements, and shall be
protected against corrosion unless in-
herently corrosion-resistant.

(i) Because of the varied conditions,
and the wide variety of ladder uses, lad-
ders may be designed with parallel side

ralls, with side rails varying uniformly in -

separation along the length (tapered),
or with side rails flaring at the base to
increase stability.

(i) The design of the side rails shall
be such as to insure a product which will
conform to the reguirements of this
section.

(ii) The spacing.of rungs or steps
shall be on 12-inch centers.

(iv) Rungs or steps to side rail con-
nections should be so constructed as to
insure rigidity as well as strength.

(v} Rungs and steps shall be corru-
gated, knurled, dimpled, eoated with
skid-resistant material, or otherwise
treated to minimize the possibility of
slipping.

(vi) Hardware shall meet strength re-
gquirements of the-ladder’s component
pa-rtS, and shall be of a material that is

deltoides, sargenti,
heterophylla

White fir.—_———... Ables concolor, grandis,
amabilis, lasiocarpa,

t corrosion unless in-
herently corrosion-resistant. Metals shall
be so selected as to avoid excessive gal-
vanic action.

(2) General specifications — straight
and ladders. (i) The minimum

laevigata (2)
Tsuga canadensis
Ilex opace
Acer saccharinum
Pinus contorta
Pinus monticola
Pinus strobus

Northern white
pine.

Pondeross pine... Pinus pondercss, pinus
Jeffreyi (Jeflrey pine)
Sugar pine. Pinus
Engelmann Picea engelmannit
spruce.

Norz 1: The common and scientific names
of specles used conform to the American
Lumber Standards nomenclature and in most

width between side rails of a straight
ladder or any section of an extension
ladder shall be 12 inches.

(i) The length of single ladders or in-
dividual sections of ladders shall not ex-
ceed 30 feet. Two-section ladders shall
nof exceed 48 feet in length and over
two-section ladders shall not exceed 60
feet in length.

(iii) Based on the nominal length of

at ‘least 1% -inch back slope
per foot of length. :

(i) The minimum widih between the
side rails at the top step shall be 12
inches. The width spread of the side
rails shall increase a minimum of 1 inch
per foot of length. The widih of the step
or tread shall not be less than 3 inches.

(iii) The length of a stepladder is
‘measured by the length of the front rail.
To be classified as a standard length
ladder, the measured length shall be
within plus or minus one-half inch of
the ified length. Stepladders shall

* not exceed 20 feet in length.

(iv)' ‘The pail shelf shall he designed t{o
fold completely within the ladder.

(V) The back section may be designed
with either rungs or cross bracing as
long as it meets the general and testing
requirements. .

(vi) Stepsshall be corrugated, knurled,
dimpled, coated with skid-resistant ma-
terials, or otherwise treated to minimize
the possibility of slipping.

(vil} The bottoms of the four rails are
to be supplied- with insulating nonslip
material for the safety of the user.

(viil) A metal spreader or locking de-
vice of sufficient size and strength to
securely hold the front and back sections
in the open position shall be a component
of each stepladder. The spreader shall
have all sharp points.or edges covered or
removed to protect the user.

(3) General "specifications—irestles
and e.rtension trestle ladders. (1) Trestle
or base sec-
tions of exhensmn trestle 1adders shall be
not more than 20 feet in length.

(1) The
side rails of the trestle or extension sec-
tion at the narrowest poin{ shall not be
less than 121 inches. The width spread
shall not be less-than 1 inch pér foot

the ladder, each section of a n
ladder shall overlap the adjacent section
by at least the number of feet stated in
the following: |

Overlap
length of ladder (feet) : (feet)

cases to UB. Dep of A

Handbook No. 41, “Check List-of Native and
Naturalized Trees of the United States (in-
cluding Alaska),” by Elbert L. Little. These
publications can be obtained from the Super-

Up to and Including 36 8
Over 36, up to and including 48. 4
Over 48, up to 60. b
(v) Extension ladders shall be

d with positive stops which will

of D { De.
202256, .

Note 2: This species is commonly asso-
ciated with others of the same genus under

Lumber

but no strength tests have been made on it
at the Forest Products Laboratory.

Nore 3: Included under soft maple in
A Lumber

insure the overlap speclﬁed in the table
above.

ot length of side rail.

[5:iM] ? of base when section is
open shall not be less than 5% inches per
foot of base section side rail.

(iv) The extension locking device shall
be designed {o- withstand all load tests.

(v) A metal spreader or locking de-
vice of sufficient ‘size and strength to
securely hold the front and back sections
in the open position shall be a component
of each trestle ladder. The spreader shall

-have all sharp points or edges corvered or

removed to protect the user. -
5) General- spectﬁcanorw—platfmm

) (a)- ladd may be
equipped with a mpe lmd pulley which

ladd i} The Iength of a.platform
Iadder- shall ‘1ot . exceed. 20 feet. The
length. of & platform ladder shall be

shﬂlbesecumlyattachedtothehddﬂ'

along the front mil from the

insucha as not to eif
the rungs or the side rails. The pulley
shall be not less than 1% inches in

No, 202—Pt. II—3

fioor to the platform.
(i)- Minimum width between side rmls
at platform level: shall be 14 inches.
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