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This student.module on walking and working surfaces

A

ors, stairways, ladders,

is one 9£’§b modules concerned with jobﬂiafety and heal¥h. This

the construction, use,

and maintenance of-each of these. Following the introduction, nine

objectives (each keyed to a page in the text) the student is expected

to accomplish aré¢ listed (e.g., List two signs of an overloa%;d

floor). Then each opjective is taught in detail, sometimes

accompanied by illustfations. Learming activities are included. A

list of references and answers to learning activities complete the
module. ' v : :
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/ .. INTRODUCTION

2’

< ]

. \ . )
‘Walking and working surfaces are an unavoidable part of every person's
daily 1ife. One does not have to be an industrial plant worker to be com-

‘cerned with the hazards' that such surfaces may present. Many of the safety

standards and good housekeeping procedures that have been established for in-
dustrial workers should also be foTidwed by the office worker or the home-
maker to ensure safe work areas. For example, using a ladder safely is Just
as important at home as it is on the'gob .

A great number of the safety standards that app1y to wa]king and work1ng
SUrfaces could be eonsidered common sense. Although study1ng the standards
that apply to spec1f1c surfaces is important, all such regu1at1ons must be
gract1ce in order to achieve tigh Standards of safety and hea]Gh in the work-
place. ) _ ‘
Knowing what to look for and what to avoid is the key td safety for any

wa1k1ng or working surface. Workers who recognize'hazards and he1p employers

‘correct them cam make the difference between a .dangerous” workp+ace and « safe . *

one. >

h)h1s module will descrite safety requ1rements for floors, stairways,
1adders, and scaffolds, as well a SHA standards for the construct1dn, use,
and~maintenance of each of thesdq. R

presented; 1ncﬂdd1ng the proper markxng of exit routes and doors. “a
. .9
¢ - x
‘ ‘ ‘ OBJECTIVES.
. - . e ; I \ . . )
Upon canpletidn ot this module, the studént shdu1d'be able to:
1: ‘ List four reasons why debrts and clutter in %he'wdrkaace are nhazardous.
(Page 3) T R
2. List two signs of an overloaded f?oor (Page. 5) "
3. *Define the rules govern1ng structural guarding of elevated work*ngiSur»
faces and f109r and wall-openings. (Page 7) . , . Y .
4. ' List at least five characteristics of .safe stairways “(Page 1)

] T

Y List the three types of locations where exit signs must be posted

(Page 12) . , o w T,

' . T . . -
J' - ~

equ1rements that pertain to ex1ts will be

.
.
€ »
. [ ;
[} 4 ! N & - }
.
.
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Name two reasond why ladder rungs mus't be evenly spaced no more than
12 inches apart. (Page 13) = . - 1\ ‘
List 10 unsafe practices that should be gvoided when using ladders.
{Page 15) e . ’
Name four types of protection that can be used w1th f1xed 1adder§ to
interrupt a worker's fall. (Page 17) ‘
Name two reasons why scaffolds are particularly dangerous walking and

working surfaces. (Page 19). -

o
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. .; SUBJECT MATTER

, Ld
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. rd
. OBJECTIVE 1: List four reasons why debris and clutter
in the workplace are hazardous. - . . .
- * . A °

Qf?h1.1he injuries that océur in thg’korkp1ace, one-fifth are due to
fa1ls. Each year, approximately 50Q, 000 persons are injured in falls on the
job. Three. thousand of theie people die or suffer a permanent total disabil-
ity —meaning they will nevé} work again. Three ‘thousand suffer a permanent
‘partial disability. This group will work again-— but will always be.limited
“or handicapped. .o ' S ' S

Falls can be ‘grouped into two classes: (1) falls on the same:1eve1, due
to slipping or tripping, and (2) falls from one level to anothers, such as ‘
from stairs, 1adders, platforms, and scaffolds. " - { |

Housekeep1ng is ome of the most important® factors to be con51dered ;n
preventing accidents due'.to falls. Mqst falls that occur on the same 1'eye1

. are caused by hazardous floor

" conditions resulting. from poor

. housekeeping. WHen spills,
such as-oil’and grease, are not
eript1y c1e¢ned up, they pro-
duce a s]ippery;surfhce =~ the Ty
main cause of floor accfde;tsu ‘
Likewise, when debris is left
to accumulate in the work area,
it creates a hazard;‘soméoqe“
could trip and fall.

To help protect against C
accidedts from s11pp1ng, as il-
Iustrated -in Figure 1, spills
should be cleaned up immediate-

41y, Even spilled coffee can

Figure 1. Popr housekéeping contrib--
o utes to a high accident freguenCy » ¢ present a slipping hazard.
T orate. oy . )
; ) , & .
. W - e . .
. N . - “1\ ~ i ‘ : - (
- ‘ o et " SH-06/Page 3
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,Dr1p pans, gutters, or splash guards shou]d 'be used in areas were cymppmg ’
occurs frequent]y .
Eloors around work, areas, should be kept free -of sybstances such as! saw-
dust that can cling to the bottom of a worker's shoes and create a sl1ppery
surface on dry floors. ' '

-
A N

? ' If. floors cannot be kept dry because of the -nature of the work performed
" on them, then employers mUst'provide certain safeguards against the hazard,
\.sg;b as proper draining of the floor through the use of gretes, platforms,
mats, or false floors. Employees should be encouragqd to wear shoes,with - -
grip soles and to'use caution when walking ép dampAsurfaces .
o Because the natural propert1es of any surface will change substant1a11y
when emp]nyees track in mud and dirt, floors should be vacuumed and cﬂeaned

often. - ‘ ' A
* Another maJor type of fall on the same level is tripping over an object.

Tripping accidents occur because debris has been left lying about the work- |

. place or because the f]oor has not been ma1nta1ned proper]y Floors that

- have developed cracks, splinters, ruts, of holes in the surface wilt eventu- ° =~ ]
« ally cause someone to trip. Taqols or materials that have beén left lying '
“about the workplace also present tripping hazards. -

According to OSHA safety and health standards (59 CFR 1910), tra;h and’
liquid waste must be stored in containers that are equippéd with covers. it
r? espec1a11y important that f]ammabTe wastes such as oily rags, pa\nts,\th1n*
ners, solvents gr harmful dusts not be allowed to accumulate as thez\jj;/po- =
tential fire Mazards. ’ )
. Lumber that accumulates during a construction job can cause a worker to i
" #rip, or 1t may conta1n protrud1ng nails or-jagged €edges Ehat can puncture an !

s . . v
employee s foot. Debr1s and clutter left lying abéut the workp]ace can also . -
b]ock exits, thereby causimg many lives to be lost during emergency evacuation.. . o

- “ - \“‘" 14 ’
. ¥ - - ,
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‘ f 2 N -
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. ‘ ‘ . . * ' ACTIVITY 1t: "_
' List four types of debris and clutter in the workplace
. * . and the types of gcc1dents that they may cause.. )
1 . . ;

2. - CoT . Eﬁég 'f .
3;) b a . .
/ 4. . £~
. ) . \

-

Vo -
I OBJECTIVE 21 List two.signs of an overloaded flloor. !

”

L ] —-—

Workers can spot most potential hazards associate& with slipping or .
tr1pp1ng acciden®s, but one hazard that-is not quite so apparent is that of
“the 1mproper loading of floors. Nhen a bu11d1ng is constructed under ac-.
: cepted engineering practices, the max1mum load 1limit that a f]oor can carry °
7 s specified. The load limit, stated in terms of capacity per sqdﬂre foot,
* nust be posted in the work area in a €onspicuous place, ‘and™the Timit must
' -, not be exceeded. _ ' : ' &
- Buildings, like floors, -are also designed to carry a uniform load. This
means that the load Yimit must be distributed uniformly over the entirqbfloor,
" not concentrated in oné area. .Concentration of the Toad willwweaken the
.+ strlicture of the floor. Figure'Z illustrates the fundamentals of f]oor load-
ing. In Figure 2a, the load is d1str1buted uniformly ever the floor area.
/In Figure 2by the same load }s concentrated at the center of the.span between
co]umns This placement has exceeded the square foot capacity. When a load
is concentrated at the center, it requires E_lﬁﬁ‘the structural strength.
Conversely, if a floor is designed for a given 1t ad only one-half of this
amount can' be concentrated at the center of the span. \F1gure 2¢ shows a

proper placement of aisles and loads?
. In areas where heavy machinery or equipm&is used, overload-inic‘an be

reduced by placing the hedvy equipment over b or girders, which will give
additional support. -

‘—-‘ *Answers to Activities appear on.paée 21,
L * » SH-06/Page 5
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FLOOR SLAB = FLOOR SLA®
a. A uniformly distributed josd b. With ssme stress {mitations only one-half |
b lood:h;wnxna ‘mnbocomodulcon-
. » centrated loed at oontcr of mn
. w ) 4 o
3
2~ A S ;@ .
3 . Q — 3 - A
BEAM gaM | O [ BEAM BEAM 8 [ -
' FLOO B ™% , FLOOR SLAB : :
. cs . ‘
An ideal distribution of load . : ‘

\
. n . -

. Figure 2. Various types of floor loading.

, In areas where large numbers of peop]e gather, persons in charge shou]d )
be aware of potential floor overloading. Uneven weight distribution and the ‘
added stress from danc1ng or foot- stompwng can cause collapse’ of f]oors . The
1981 collapse of a hote] ba]cony in Kansas City, qusour1, was a trag1c i1lu-
stration of floor overloading — 216 people Were killed. (Nhﬂe the reasons
for the co]]apse are not fully understood at this time, over]oadtng did oc-

\ ~ocur.) , -

There are‘}wo main signs that 1nd1cate an overloaded floor: (1) the sup-
porting members, -such as waHs, beams, or columns wil] be cracked or chipped
) and (2) floorboards will be broken or splintered. If the beams or columns
ﬁf‘ are wooq, they wi]j contain cracks. ConC{ete beams will contain pits where
concrete has chipped and fallen away. Concrete columns will be chipped and
/ 'concrete will have pulled away from reinforcing rods. Brick walls will show
signs of cracking, of disintegration of.the bricks, and of pulling away from
the floor. » '
Any ev1dence that a floor might be overloaded should be reported to the ,
employer 1mmed1ate1y Employers must eliminate overloading and repair struc-

tural damage promptly. .

Page 6/SH-06
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essessssss——  ACTIVITY 2: seeeemssssmmmm

. \ " -1, List the two major signs of an overloaded floor. . i
. oA ¥ ' R . T
.2.  Mark true or false. N l
. As Jong as the floor load limit_is properly- ]

J respected, there is no danger of floor over-

. loading:’ .
) ' . y ) , .

OBJECTIVE 3: Define the rules governing struciuraW -

guarding-of elevated Working surf?f;f and floor and

wall openings. ; -

'Y

Many times it is necessary for employees to work on sunfacgs that are
elevated (situated above the regular floor) such as platforms, runways, and
open-sided floors. Working above the floor presents two particular hazards '

' of which the worker must be aware: (1) falling and (2) knocking tools or ob-
r . Jjects from the top level onto” workers below. When a working surface is four
or moré feet above floor level, emp]oyers are required to erect guardrails

. with a toeboard, or equiv;&iﬁj protection, around the area. Guardrails with
toeboards must also be pr 1ded'for any open- -sided floor, walkway, platform,

‘or runway — regardless'of height — that is located above or adjacent to moving

»

mach(nery, electrical equ1pment or open tanks: PN
Guardra1ls should be mgpe from wood, pipe, of structural steel. Fiber
and wire rqpe can sag below minimum safe height and "give" if someone Teans
against them, so, these materials should not be used for guardra11s The top
of the guardrafl must be at least 3 1/2 feet high. Midrails must be located
between the floor surface and the top rail to protect ‘an employee who might
be working under the level of the top raﬂ or tf protect wheelchair-bound em-
ployees from falling. The guardrail must be supported by vert1ca1 posts
~ p]aced no more than eight feet apart and must be able to withstand 200 1bs of
4 pressure applied to the top railing. Safe dimensions for guardrails are pro-

videll in Figure 3.

o T v

‘ . . » ’ SH-06/Page 7
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== ’ ! ' - ’ i
Figure 3. Guardrail with midrail and toeboard. '
- . & ! ) R ! ' . . ' ‘(' . ha
> A toeboard is a four-inch high barrier installed at platform level along . ‘

all exposed sides and ends of a platform. Toeboards reduce ‘the danger of ma-
terials being knocked off the platform and striking workers on the lower level
and must be installed wherever there is a hazard of falling materials.
- When a load is piled too high for the ‘toeboard to give protection to the
worker below, pane]iﬁg or screening must be installed. The screening must
" reach from the floor to the top of the guardrail or to the ce111ng, depend1ng
Paj,he he1ght of the load? :

A11 floor and wall openings in the workplace must be guarded when the
open1ng is low enough that workers might fa]] through it or drop materials
through it. When providing progect1on for hatchways chutés (sloping pas-’ o
sageways through whichr things may travel to floors below), trap doors, man-
holes, and ladderways leading to lower levels, a floor-hole cover is mo#é .

- suitable thaw a qugrdrail. The cover should be hinged in place and closed
when the opening is not being used. While in use with the cover open, the
opening.should be either attemded (guarded) by a worker or protected by stan-

dard railings. -
- N * i

Il
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OSHA \standards reqmre “th&t ‘the followi ng opemngs be guarded

. o
» » Floor hole — an opening of not more than 12°inches in its least di-+
mension, through .which matér1a]s but—not persens can fall (such as

.. a belt holé or pipe ope,mng)\ : 2 , ¢« L.
. .» Wall hole - an opening 1ess*thai‘\ 30 mches "hjgh and of unrestricted
w1dth in any wall or partition:* (such as a vent11at1on ho]ef P

~ Wall opening — an opening at 1east-»30 *ipches. high apd 18 inches . .

_ wide, through wh1ch a ierson m1ght fall {such as-a chute opening) .
. ' * Floor opening — an opeMing 12 1nches or-more ih its 1east dimeh- .

, : sion in any floor, platform or pavement, through which a person. v,
.m1ght fall (such as g stair or ladder opening, a pit, og a man-, .
hole). T PRV : e ’

™~ . - ) ’

. ° } Al } . N
[t is most importdnt to remember that any opem‘ng }s hazardous if it fis
“large enough for a person or ap obJect to fall through All %uchﬁenings “

shou]d be carefully and consfa'ntly guarded e1thpr by structures Fpersonnel.
\ . . \
P e————— T (A A S -,
. (FTH in the blank.) C . » C -
1. when a- work1ng surface is . feef ar more above . : '

f]oo_r level, p]oye'rs must erect gudrdrails w1th

-
. - «
4

A . around the area. ,
. 2. Neither fiber or wire rope is §u1tab1e nlatemaT/
¢ for .quardrails becapse -each ' . S

* ~
“;\ 3.  Guardratls are needed around p1atfo;s of any T ~\ )

‘height if the platform is next ts

0 ==

’ N - . " _ ’ A ~ , Or:‘ ~ tv
o 7 N ’ . o ! f‘ T : *
. \.‘ * 47 When prov1d1ng pro ection for%atchways, chutes, TR N "’\\'
2 ) trap dobrs, manhol S, %nd 1adderways’1ead1ng to - -7
- ' ' Jower lTeve]s; a 4 L is more ‘

suitable than a guardrail . .

. . - L " 3H-06/Page 9
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. _ OBJECMVE 4 List five characteristics of safe stair- ’
- . . ways: oot ' . .
- ’ ’ L N . . L
T U - ey . o ——

- N e R
Prov1d1ng safe passage\\rom one 1eve14to another is a concern in indus-
try» at, the office,~ and at home * Many serious-injuries result from s1ips, '
) tr1ps, and- faf\s on' sta1rways, therefore reducing these hazards -should be a
. - . pr1marx objective. fﬁ . < ’ PR R
‘é.l _ ‘ Anyt1me persons must move from one 1eve1 to another, some means ¢f & |
access must be provided.” The access may be fixed sta1rways, f1qed ladders, -
or portab]e ladders, depend1n9vupon ‘the s1tuat1on
- ' Fixed stairways ‘are necessary when travel between levels is done on a
regu]ar basis. Ladders, ramps, or temporﬁry stairs are-often used in build- .
. ings being o‘nstructed repaired, ‘or a]tered ) '
R Usually one cam determine whether a stgjrway is sokidly built by just
tooking 3t it.- An unsafe stairway shou]d never be used. A fixed sta1rway
. ‘must be able to carry at least five times the normal anticipated 1oad but s
Jﬁ@ver ]ess than a conféntrated 1oad of 1000 pognds. N .
. 7 A fixed stairway must have a mon1mum width of 22 inches unless it isa . & §
. means for, or prov1des access to, an ex1t Then “the ‘minimum w1dth -is 28
inches. Vertﬁca] clearance from stair tread.to the ceiling overhead shou]d :
. be'at least seven feet. 1f the stairway pravides access to an exit, the verf,
' ‘Qca\,clearance must be seven and one-ha¥ feet. - .
o b kong flights should be broken up with platforms or landings «for resting
. spaces because c11mb1ng a long ftight of stairs can cause a person to tire, .
hus 1ncreas?hg the poss1b111ty of a fall. Landings also limit the d1stance‘,

/ of any fall that occurs: ATl landings must be at least as wide as the stair-
o 2

way and two one-half feet long. ' o .
: F1xed sta1rways shou]d be installed a% a 30 to 50 degree angle in rela-
tion to the floor. F1gore 4 illustrates the proper dimensions gs ra fixed
1ndustr1a1 stairway. ’

*To reduce the-hazards of s]1pp1ng and stumbling, the riser height and

:‘ tread w:dth of a sta1rway should be un1form throughout the flight of stairs.
’ ‘Alj stajr treads shou]d be slip-resistant. S11ppery supstances such as oil,

. Page 1Q/SH-06, v

) -
O '




o

L Al A -

Jor platforms.

1. Namé two reasons why stairways should have landings

C e

a. N
b. & _
2. When should stairs be wider than 22 inches? -
: & ’

SH-06/Page 11
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. ‘< 2. "
»r, " " ) . . . (‘ ) " ) . .
t ' ' ' . ' . .

‘ - \ ‘ J v § '»@{as(snow, or mud should be re- ,

2N T A moved from the stair immediately.
' N ) INTERMEDIATE . = / One method of decreasing the” hazard
- B RAILING  ° % / . . . ’

. . - I of buﬂt -ap ice and snow is to use hd
R 7 ~; _ 3 open qr1t1 ng style treaﬁc{s tha,t allow
% -

. 38 moi&tu r‘ to dra1n g
) —< 0T %&%}5 ‘\: ,’ ‘f’ P.e,
J X Fughef protect1onrﬁ-om falling
“\ T30-T0 50 RAI:JZE——_ ‘1 acfi \,pnrslalryays 1s prov ded .
by. qS':, ‘gli;rd‘raﬂs . OSHA r;e{:n‘es&
- -th use of‘*’étandar&»guardraﬂs on
-t ~ .
. ' . amy ao1b .ﬂde/e‘( = Jta1rway and on
- / 21N M'N""‘ bt 3 3 sf one side refer‘ab]y on
g . P 0 , 7P
y - . T the i inding — of *any
_ ‘ Figure-4. Safe dimensions for a fixed - S
N 5 industrial stairway, ene ‘e ‘sta1rwa 3 “4f a stairway is
* a P p I/unu.‘suaT y wide, /t ma’y, require one s
" .or more center rails, depending tipen the width of the stairway. A guardraﬁ
. ‘should always be within easy reach of anyofie using the stairway.

“ Stairway h@draﬂ‘?should be rounded to pr?v.l e a good ‘handhold, and

! " they should be smooth on the surface to preven %] 'nd ifjuries. .The ends of
- the rails ;hould be turn} into the supportmg waﬂ /to prevent a projection

. hazard.’ For proper structura] support the bracket’s attached to the rail and
wall should be no more than e1ght feet apart. .To prevent hamd 1n3ur1es there:”
must be a clearance of at least one one-half inch between the fandrail and
wall, ’ .

N .
X ‘
‘ ] ACTIVITY 4 S




" aspect of job

N o EXIT

12
®

.

3. (Fill in the blank.)*

. " a. All stair treads should be
37 .
N resistant.
- t:_‘;’?fw - :
- b should be* provided gqn all
. open sides of stairways. ' ]
L . v \
. | ] : |
OBJECTIVE 5: List the three types of locations where
. . L] B -
- exit signs relating to exits must be posted.

Being ablg to evacuate a jobsite quickly and safely is an important
E}fety Any workplace, building, or structure must be designed
w1th enough exits to allow everyone inside ‘to escape quickly in case of;a

f1re or other ‘emergency. There must also be enough ramps to prov1de a safe

exit for persons in wheelchairs. . !

' o »

Each exft,-as well as the

L4

routes to the ‘exit, must be clear-

— . 7 ~ 1y marked, as illustrated in Fig- ¥

_LETTERS 6" HIGH LETTERS 3/4" WIDE .
ure 5. The letters must be at
\ " teast 6" high and 3/4" wide and
M — — plainly legible. An exit sign
|/’ ! 2 '! should be distinctive in colar_so
- S . . .
. / that it does not blend in with th

color of the interior finish.
Exit signs must also be placed in

every location where the direction
of travel to reach the nearest

s exit is not obvious. Exits and

’ o ‘ all exit signs should be well

lighted to eliminate confusion as

to their locations during an emer-
. ; gency evacuation. Doors, hallways,
and stairs tha) do not lead to an-egpt also should be marked with a sign say-
ing "Not an Ex4t," to prevent someone from getting trapped.

.
5 : , ’ 1}5 .
N o ’ " . “ v .

— .

Figure‘ju A clearly marked exit.

w
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NERS
. , <A1l routes to an.exit, sau“\ch as ha 1wgys, and stairs, must be clearly
.marked and well Tighted. The minimum )7, th of any access to an exit, such
as a doorway or hal]wayf, is 28 1nche ¢ An exterior route to an exit, such
as a balcony or pqrch, must have a smooth level floor and be equipped with
guardra1hng on all open 51des An exterior route should also be' covered
with a roof to keep it free of snow and moisture that would present & slip-
ping hazard. . . G -/
The exits themselves should be kept free of obstructions at aH times.
Safe evacuation dep&hds upon good housekeeping pract1ces in the workplace.
Loading and un]oadmg, ‘temporary Storage bu;yc]e parking, trash disposal,
‘ and decorative ObJECtS such as- plants.bor mn‘rors sholld not be allowed to
block exits.- The‘time it takes to. stop and unlock a door could cost a life.
" “* Exit doors should hinge on the side’ 1nstead of a center post and always open
.out. Panic hardware (door 1atch bars Jthat give way to pressure) is preferred
on exit doo‘r'*s " Many lives have b‘een 1ost in emergencies when people have
panicked and trapped themselves aga1n§,g~a door that opened inward. All exits

must open dire tly ta a street, a yard,.or to another open space. that a191ows

. the persons exiting-ample room to get a sfffe distance from the building:_, -
- < ® - - ‘f .
. ‘ i E73 3 —_— .
. — ACTIV|TY 5: _ v
- / ' L1st the three p]acesﬁwhere signs re1at1ng to exits must o
. . /
be posted. A . .
1. - L. ’ '
' 2. ‘
' <
- 3. -
ﬁ‘ - \ El - L]
IR . ~
OBJECTIVE &: Name two. reasons why ladder rungs must be .
evenly spaced no more th.an 12 inches apart. -
! .Ladders are common too]s“us'ed‘ in almost every workp1ace A ladder is a
) s1mp1e devige, but it can be very dangerous if 1t is not made used, and 1
\
cared for proper]y ) e L )
o ° - ‘ -
P 16 ~ , SH-06/Page 9B ¢
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Laddérs can be e1ther portab]e or f1xed (permanently
attacphed to a structure) Ladders can be made of wood,
jmeta], or fiberglass. A St

There are general safgty standardéuthat apply’ to the

construction of all ladders, regardless of type. Ffor ex-

ampligy, as illustratéd in Figure 6, all ladders must have
" steps, rungs,'or cleats that are parallel, level, and

evenly spaced no more than 12 inches apart. Uniformity

of rung spacing on any” ladder’ 1s 1mportant for two rea-

sons: ™) w1thout it a worker cannot/ anticipate where
the*next step is, and (2) some workers have trouble reach-

ing steps more than 12 inches apart.

1

Specific requirements for design and construction

©, . (other than the one regarding spacing of rungs) have not
Figuredf. Ladder

: been set for portable ladders becausg of the wide varietj
construction. - :

. of materidls and design possibilities. Fixed ladders,
however; must bi*ab1e to. support a minimum, s1ng1e concentrated Toad of 200
' pounds OSHA-specifices also that the ladder produced or used must be free ' '
of structura] defects or acc1dent hazards such as sharp edges, splinters, and (f
< 50 on.

A 1a:2er must never Jbe used 1f it is damaged To ensure against this, -
uld be inspected regu]ar]x for weak places. Knots, bark pockets, -

ladders s
* and green cracks,indicate weak spots on-wooden ladders; and rust and corro-
sion afe signs of ‘weak_ areas on metal ladders. If a ladder has been damaged
it should be repaired imnediazefy and properly — never in a makesn;f€=fashion.
If a ladder cannot be repa1red properly,. it shou]d be destroyed to p/event '
1ts use. . . :
To ensure safety ‘when ascendﬁng or descending a ladder, a person’ should
a1ways ‘face the lagder and "hold on to the sid® rails with both hands. ‘Noth-*
ing should. be carried when one is climbing or descending a ladder. If mate-
rial must be Handleq, it should be raised or‘]dwered with a rope before one
ascends or descends. ;

— A

A\

Page 14/5H-06




/ . . — ACTIVITY 6: | eee—— .
y l Name_ two reésoﬁs 1_adden rungs must be evenly spaced ~ "
r no more than 12 inches apart. |
1 ’ ﬁ ,
'
- T2, ' E '
; N ) . . ‘— ’ \’
" ',. ‘ -
’ . ,oe.qecﬁ\is 7 L’isf: 10'unsa%e, practices.that should be
s ' . C ,a'vqided‘,when using faddérs. ©
i

- ' . Thejtwo main types of Jadders, whether wo{)d or metal, are portable and
. fixed. "As_the names imply, q/portame 1adde;* is one that can be carried ‘
/’ ’ about from one iob.to another, whereas a fixed ladder is one that remains
permanently afctached: to a structure« '

Taking [roper precautions when placing a portédble 1addermw'11 signifi-
. < cantly redu'ce the possibility of a falling accident. For example, a ladder
o should' never be placed in front of a door that opens toward the ladder, or
be placed against a window pane that might break. A ladder should never be

'

leaned agjn'n-st an unsafe bgcking, such as loose boxes or barrels that can

, siiptor, roll. Securin)(thé top of a (adder to a fixed structure will prevent
Lo v the ladder from slipping. . C

. Sound footing “is necesdary for all portable Ipdder;. Both feet of a
pértab]e Tadder should be placed on,a 'SOH@, level bas; — never on a movable
objec't or on soft ground ‘into which the ladder might sink. As illustrated in
Figure 7, 'sevérall of—the 'cptmton causes of falls fror;\ ladders are the fo119w- ‘
ing: .

'« Reaching too high or too far to one side. . _ .

. &ia)king down the ‘ladder facin'g away from the ladder.

[}

-

*

"+ Standing on the top rung.

‘ o « Slipping-because of oi‘1y,'s11'ck shoes. s
o . Leaving tools on the rungs 'of the ladder.
. ) - .
M 1 4 ! . . A ]
. ” - A |
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! " Another point to remember ° '
.. when workding with portaBle Tad-
dgrs is that a ladder is des1gned
to be used|1n a nearly vertical
position and cannot be used safe-
ly.in a hor1zonga1 position.
Therefore,’ 1t shqu]d never be.
. used as 3 runway or scaffold. e
Short ladders should never ' ,
fbe spliced together. They;are
designed for use in their origi-
nal lengths and are dot strong

enough for use in greater 14hgths.
P N

. .. wooden\ladders, not metal, --
Figure 7. Misuse of ladders can be ladders, must be Jied around elec-

ﬁazardous. .'tr1ca1 circuits or,in p1aces where -

( s ‘ ' ' the tadder can comg in Tontact ‘ (‘\\\\;
f . . with such circuits. Metal Jadders ‘ ~
CAUTIONE .

00 NOT USE NEAR

4

will conduct electricity; there-
f8re, they present the pgssibility

: - va of electric shgiﬁ. The danger of -
L sLecTment :uuuru:nt% — . this gplectrical®hazard cannot be i
,,; ' \\k\\\\-_‘ / ‘deremphas1;pd Metal ladders
. ' . b should be clearly 'marked with de-
,‘ ! v cals warning against their use

near electrical equipment, as il-

1ystrated n Figure8.

Kiqure 8.: Electrical hagard.deca], )

> ‘ — . ACTIVITY 7 pe—— ¢
. 1. List five practices that ghould be followed in 4
o ‘ . choosing and placing a ladder. . 4
a. -
, ) N g . .
‘ . Ca . : . .

N
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27 Jlis*t we common causes of falls from ladders.

¢ L] ,a
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OBJECTWE $: Name four types of protectson that can be
N -used with fixed ladders to interrupt a worker's fall. ’ v
. .

A f1xed ladder more than 20 feet high must be used with soméjneans of

break1ng a fall in case a worker. 1oses Ris or her&a]anoe

INTERMEDIATE

v 2 SUPPORTS

Figure 9. Fixed ladder
with cage.

-

£

"can be provided by ane of four. methods:

This protect1on
a cage,
a well, a 1adder ‘safety device, or a p]atfonn
landing. ‘ ‘ . ¢,

A cage is an enclosure that is fasjened to

the side rails .of a fide ladder. The cage en-

*circles the climbing spAce of the ladder, as

shown in Figure 9. The cage must begin seven to
eight feet above the ground H d1stance tha& is
close enough to the ggound- to protect the worker
if he or she falls and\yet high enough to allow

persons’Or vehicles to as§ under the cage. The *°

cage must. extend three one-half feet above the
top of the.structure in ordés to protect the

* worker until he owaghe {s safely on the 1and1ng

[

“walls of the well.
cal]y the same type of protect1on as the cage.
have enough room.‘for the worker te move up and down easily?

A well is a permanent enclosure around a
fixed ladder. The 1adder is attached to the
*The ‘well gives workersqbasi-
Both the cage and well must

.@ . 4 A
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A 1adder safety device is any device other than a cage or weH that will '
reduce the possibility of an acc1denta1 fall. A safety belt w1tb some type '
of frigtion brake is one ladder safety device. If a climber wea?ang such a
safety Relt slips, the friction.brake immediately catches and helds the -

) &

‘ climber,-3topping tHe fall. ' : - oo \

A safety device is.only goéd, howeyer’,
swhen ‘the climber is we,a'rin'g it Consequently,
s unless both the employer and .the worker con-
scientiously enforte the wearmq\f safety

belts or harnessﬁgune 'l‘(;)% the ‘worker

rd
) will be better protected by a cage.
; ‘ Another safety feature o; a fixed ladder
. ) . is the landing platform. Such a pTaffonn pro-
Fi:gure 10. Safety devices vides a means of interrubt:ing a free fe?H and
can catch and hold the serves as'a resting place during long climés. /.
. cli ,fgﬁegki.ng A landing platform must be provided every 30
/ ' . feet for caged ladders and every 20 feet for ) .
unprotected ladders (when no safety device is-.used). A1l 1and‘ing\p1atfor‘ms
" must be a]min‘im_um of 24 inches wide and 30 1’nc\h<‘=:s Tong and.must' have standar'd .
railings and toeboard ‘ .
. ’ ! - ‘ BN v *
' ; ACTIVITY 8 eeeshessss— Y .
© (Fill in the blank.)- e
' 1. A f1xed 1add%/over 20 feet high must have
: as a means of”breaking
falls, or for resting during 1ong-‘cJ1mb.s.
2. A or ! provide a means of .
' brygk*ing a worker's fall by enci?cling the ) »
. . iclimbing space. ~ ' )
3, - A safety belt with a . can
“tatch and hold g falling chrﬁ:er ’ .
. b\ '
-

Page 18/SH-06




‘. OGJEC‘I’WE t,._lﬁ;me two reasons why scaffolds are par- .
t1cu1ar1y e?ngerous wa1k1ng and working surfaces

Coe N . ) .
\} b Scaffolds are temborary,fe1e\vated platforms that are used to support
X workers, materials, ar;d equipment. They ¢an range‘in size ‘from a small wood- ;/'(

en g‘l’atform ‘e’recte by a painter to reach the upper story of a house to a
highly sophistica ed powered suspension p]atform for use in high rise con-ﬂ
struction. Scaff 1ds, regaﬁﬂess of size, have several character1st1cs in
'. conmon that ‘cause them to be particularly hazardous workmg surfaces. First,
sc‘affolds can be extremely dangerous, if they are 1mproper1y constructed, mis-
used, or poorly maintained. Second,\scaffolds are often used at great
he1ghts, therefore, the most common accident jnvolving scaffolds 1s a fall to
a Tower Jevel. Such falls usually result in a)serious 1nJury
i more complete discussion of safety requirements f_or particular scaffold
types car"be found in Module SH-22, "Ladders and Scaffolding Safety." This
“ ’ 'modu]e w1H present only the general safety. requn'ements that apply to the
use and maintenance of all scaffolds. ”
‘ . The p]anks that*make up the p]atform of a scaffold must be secured, and -
their edges-must be laid close together to prevent togls from falling through
and striking someone beTow. If workers on a staffold, are exposed to falling \
- objects, an overhead protection of planking or .other suitable materials must 4
be provided. Guardrailing with a toperail, midrail, and toeboard must be
provided around the open sides of.any elevated working platform (including a
scaffold). These railings ensure nﬁymum safety to persons both on and below
the p]atform as shown in F1gure 17. A1l scaffolds must be built to safely
support the’ max1mum”1oad intended. ‘
- OccasmnaHy, scaffolds can be reached from adjacént floors. When this
is not the case, a safe and convenient 'means of atcessy such as a ladder,
s ramp, or sta1rway, ‘must be prov1ded TE
_ Proper use of scaffolds 1nc1udes taking precauths mhen electric power
lines are nearbws wher shppmg and ‘tripping hazards are present, and when
material is being hoisted onto the platform. To avoid-serious injury or death
from electrocution, workers should always make sure the electricity has been’
, turqed of f before p]ac1nta scaffold where it might come in contact with power
\’ ines. . . i { ‘ .
. , - ® .
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Figure 11. Guardrailing required on elevated platforms.
i
< . .
. Slipping and tripping hazards are greatly reduced if the surface is

kept*clean and dry, as well as clear of tools, materials, and debris. One

should never work on a scaffold that is covered with ice or snow nor attempt

to use a scaffeld during storms or high winds. ; ’ o \
~‘When “materigls are being hoisted onto the'scaffold, a 1ine should be ‘

attached ﬁo the load to §afe1y control it so that the materials do not strike
a worker or damage the scaffold. '

[}

The importance of propér maigt;nange of scaffolds cannot be over-empha-
sizgd. Collapsing scaffo]ds'usually resylt in very serious injuries. Be-
cause of the inhs:ggx,dangér, scaffolds should be inspected frequently for
rust, stratghtness of f#é members, (the boards or the pipes) damaged welds,
or conditiqn of the wood. Unsafe scaffolds should be removed from the work-
site for disposal.if they cannot be properly rppﬂired.

~

A

Prrn I———. ACTIVITY 9 S

Mark each of these statements true or false. ' .
I Scaffolds are permanent structunes.
' 2. The most common accident involving scaffolds
- is a-fall to a lower level. .
- 3.- - Electricity should be Fured off wherever

v

" Page 20/SH-06

scaffolds may come in contact with power’
Tines.



I

Scaffolds may be worked on during high winds
if they are properly Qecured. -

Materials that are being hoisted onto a 4
gcaffold need to be guided w1th an attached
Tine. .

~—

. [ Y
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~ ANSWERS TQ ACTIVITEES -
.' . - \ -

1. Tools or mate;1a1s — tripping hazard.

ACTIVITY 1

2. Lumber with nails — puncture or tripbing hazard. ,
3. -Spills.such as 9i1 or grease — s11pp1ng hazard.
4, 0i1 rags, paints, shinners, solvents and some dusts - f1re hazard.

ACTIVITY 2 ' )

' 1., a. Cracks in supporting members, such as walls, beam, or co]umns."

' _ Broken or splintered f]oorboardf.
» 2. True.

| 4

ACTIVITY 3 e

1. Four, toeboard
2. Sags. 4

~
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p 3. Moving machinsry, e]ecfrica].equipment, or open tanks,"
“ 4. Floor-hole cover. '

~N

ACTIVITY 4
1. a. To p;ovide resting places.

13

'b. To limit the distance of any f3lls.

2. When they are T means for, pr provide access to, an exit. ' xﬁ
. 3. a. Slip. a .
b. {(Standard) guatdrails. ’
ACTIVITY 5 '
1. a. Every exit. ° .
- ‘\\\ » b. Every route to an exit. /
= : ¢. Every dgor, passageway, or stairway:that might be mistaken
for access to exits.
s ACTIVITY 6 L . _ ‘
1. Without it, a.worker cannot anticipate where the next step is.
2. Some workeés‘coajd have trouble reaching steps more than 12 inches apart.
ACTIVITY 7. : /
1. a. A ladder. should never be placed in front of a door or window éhat
K ‘ opens toward the 1adder.‘
b. A ladder should never be placed against a window pane that might
break. R .
c. A ladder should never be leaned-against loose boxes or barrels that
can §lip or roll. .
d. Both feet of a portable ladder should be on a solid, level base.
£. ' Metal ladders !iould never be used arddng,e]ectrical circuits.
~.2. a. Reaching too high or too far to one siﬂef ’
b. Walking down.the ladder facing away from the ladder.
c. Standing on the top rung.
. d. S]ipgjng because of oily, slick shoes. . \\
e. Leaving tools lying on the rungs of the ladders.
ACTIVITY 8 .
1. Landing platforms. - - )
/ 2. Cage; well. )

3. Frictioh brake.

%5

%
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ACTIVITY 9 .
1. False.r .
2. True. v

’
3. True. .
4.\'False. .
5. True. 4
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