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' features included in the conseruction of scaffolds will be described, as

r / : 7

N

- "/ INTRODUCTION

- -

“What goes up must come down," is a common phrase based on. fact There

s little anyone can do to control the 1aw of gravity. However how oné

goes up and down is something a 1 person usua}1y‘can—cont§£;, X o

Ascending ang descend1ng ladders and scaffolding are serious matters.
If certain safety rules are not fol]owed, Toming down from a ladder or scaf-
folding can be a very painful experience - possible evenifatal A fall from .
a he1ght of just five feet can be fatal - depending on how the person 1ands :
(on the feet or on the héad and what he or she 1ands on (sand or concrete)

Falls from a ladder or scaffold1ng can be’ caused. by unsafe acts or un-
safe conditions - or by a combination of both. Unsafe cond1tjons are cor-
rectable and therefore sPould never be allowed to exist fn a workplace. Un-i'
safe jacts are the worker's responsibility, and so omrly the worker can guard
against their occurrencej- Both workers and employers must be aware ef the ',~
potent1a1 hazards of ladder and scaffo]d use and quard against them.

The proper construction, use, and maintenance of portable and fémed
ladders will be described in this module. Safety precautions and regula-
tions that apply to 1adders will also be discussed, as will the hand11ng and 4
storage of ladders. .

) Three types of scaffolds - bu11t up, roqupg:.ﬂ-g suspens1on swill be
presented, and their safe construct1on and use will be oyt11ned Safety

well as persona1'safety‘devites. o (*f\\-

( . . R . // .
o I 2 OBJECTIVES

. s 4 . . . X
- Upon completion of this module, the student should‘be able to:

L

1. . Name two ways to reduce accidents assoeiated with ladders. (bage 3) = n
2. Describe four .types of portable ladders that are commonly used. (Page
5) ‘ . ) . [ . r

3. - Name three practiceg to avoid whem using a stép]adder.\ (Page 6)!

¥
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4. _Lis{ procedures, for safe use of stra1ght 1adders and extens1on 1ad-
ders. (Page 8) T PN
5. State four ‘features of the correct storage of 1adders. (Page 11)

6. Describe three types of protection.that can be used w1th f1xed ladders .

.to prevent a worker s un1nterr§pted fall, (Page 13)
7. Name four hazards,connected wlth scaffolds. | (Page 16)
‘8. Defifie threg types of- seaffold. §Page 18) ", ;
9. Define ro111ng scaffolds and three’ safety ru]es that apply to them.
(Page 20) ~ ‘
' 10, Describe suspens1on'scaffo1ds and'three safefy procedures that re1ate
T\ to them. (Page 22) ) ‘

4

Page 2 /SH-22




@ 1 __ . . . SUBJECT MAETER

OBJECTIVE 1:  Name two ways to reduce accidents asso-
ciated with ladders.. , - )

v -

Most people dq not think of a ladder as a tool. Actually, it is one of

Pl

P " the most connbn]y used tools. Ladders are used in almost all workplaces -

— 1nc1ud1ng 1ndustr1es,~construct1on sites, offices, and homes. Beqéuse a
( ladder is such a common sight, it 1s often regarded as harmless. In real-
- " ity, a ladder can be-a very Hazardous device. Th1s is; becausé the most com-

~ *mon’ accident ogclrring from the use of ladders is a fa]] from one level to
another, Such falls usually result in serious - and sometimes fatal .- in- '
. -juries. ‘ ._- N R mQ‘F\\\ ‘
A } ~  On-the-job injur;es from fa]]s‘are common and often serious. ror‘han )
500,000 persons are injured each year from falls that occur on the Yob. - Of ;'
. these Fa]]s, 3,000 result in death or permanent, total disability and many
/ of these fal]s are from ladders or scaffolds. Acc1dents may’be events that
"?( © “occur unexpec?dly, but they do not occur by chancei{ Thisfmaxim is espe- .
c1al1y true of accigeats that occur in the workp]ace. In order for acci-
dents 1n “the workp]ace to be prevented both emp]oyers and employees -must
accept that\a11 accidents have causes and that those causes must be detected

and corrected . , O . .
' Two measures that can help redJ;e the number of accidents occurr1ng t
_ ‘ i; Mith Jadders are: (1) to eliminate the use of unsafe 1adders, "and- (2) to
. e11mznate the unsfée use of ladders. These measures can be’ carr1ed out bys
rigid 1nspe€tiqn of 1adders and ‘of the workplace and by proper use and maine
tenance, of Taddens, and by rcgular physical examinations of the, workers.
Regular phy51ca1 exam1 tions for workers will help to determ1ne phys-
1ca1 dfsab1P1t1es Whiéh c‘

!
For example "a worker witﬁ a serious meart condition should not be requ1red

restr1ct a worker from working on'a 1adder.

to, c11mb a ladder. A]so, 1t is not recommended that a’worker with a severe

hearing 1mpaﬁrment work at he1ghts, because this worker cou]d lose his or v

her' equi\*ﬁrihm and- fa]] from the laddgr .or scaffold. C11mb1ng a 1adder

shoF1d never be attempfed f?’one‘fee1s dizzy or i11. If this feeling is

Y
) \;\ ¢ {n . '

«
7

4
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experiehced whiYe on a 1addeh the iohker'shou1d never try to c]idh ddydsi
hurried1§ Drap1ng the arms around- the _rungs, and resting.the head against
the ladder is the safe procedure to forkow until the feJi1ng of 111ness sub-
: s1des . ) .
Before.a 1adder 1s used the workplace shgu]d be examined for potential
hazards, suchg electrical power lines in-the area or holes in thew floor.
Also, the ladder should be inspected before, during, and at;er use.
Several 9enera1 safety procedures apply to the use of all ladders, re-
-gardless of type. For 1nstahce, safe climbing of a ladder requires two
hands and should not be attempied whalg;carry1ng tools or other materials.
Try1ng to climb a .ladder while holding spdbth1ng creates two hazards: (1) a
poss1b1e slip and fall, and (2) the obJects that are being carried could be.
drbpped, injuring someone below. To avo1d these hazards, one end of a rope
snoqﬂd be tied around the waist and the other end around the material to be

‘raised. The ladder can then be climbed, the rope used.to pull up the mate-
ials., < . ' B
Only'one'worker should be dn a ladder at a-time. Ladders art not de- _
w~FTgned to support the we1ght of two peoples -A worker should never attempt .
to. walk up or down the ladder while facing away from it. ' ‘
U Ladder safety 1nc1udes keeping, the steps and siderails df any ladder

free of grease, oil, and mud to prevent slipping acc1dents S11pp1ng haz-
Aards can be further reduced by the workers ‘wearing shoes that have clean,

nonsk d so]es Dirty, greasy, or $1ippery shoes are partwcular]y dangerous
‘on 1adders "Also shoes w1th worn or loose heels are hazardous, because the}
can ¢atch on the rungs, of the ladder and cause a fall, Leaving tool$ on the

rungs of. @ ladder is another unsafe practice..’
\ﬂ ,\ R

_ £ o v S

] ACTIVITY 1. EE—

Name two ways to reduce the number- of accidents
" occurring-with ladders. '

o,

[

.a' * h v
b.

~ N

*Answers to ActiVites appear on Page, 26.
¢ N
‘ ]
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2 that rare commonly used.

-~

: , . \ ] ,
Ladders are c1és§1f1eq as either portable or fixed (permanently at-
They can be' made of wood, metal, or fiberglass.

tached to a structure).
tHe stepladder,

Four types of portable ladders are shown in Figure 1:

- the single 1addér, the sectional ladder, and the extension ladder.
. . ~

- SPREADER
' ‘ BRACES

I a. Step ladder b. Single ledder . Sectional ladder d. Extension laddér

¢ " Figure 1, Four types of portable ladders..
e

A-stepladder (Figure la) is a self-supporting portable ladder that 1s '
nonadJustable in length apd hﬁs flat steps and a hinged back, Small step-.’
ladders (those from 3-6 feet long) e commonly used arpung the home. Step-
adders that are é to 12 feet long 4? as painting,
office use, or 1igﬁt industrial u
long) are frequent]y used by utilities, contractors, and 1ndustr1es

+

‘used for such thin
Longer ladders (from 12 to 20 feet

. . : - . o SH-22/Page 5
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. 2. Name two physical disabilitfes that shou]d.exdude
Jworkers from working on«ladders.
_’ a. . (RN
. v b, . . .
. \ " . l - . . ‘
. 14
OBJECTIVE 2: DeScr1be four types of portab]e ladders

-~




S1ng'1e, sectiohal, and extension 1adders are also classified as . ‘
stra1ght 1adders. These three type¢, although portable, are not self -sup- -
port1ng, which means they must be placed~aga1nst a wall or other support. &

A s1ngle lddder,*as shown 1n Figure 1b, has a fixed length and contains. ~
only,one section A sactional 1adder (Figyre 1c) 1s nonadjustable in
length, but- it coﬂta1ns two or more sectJons that may be combined to func- -
t1on as a single ladder. "An- “extension 1adder, 1T1ustrated in Figure 1d, is
adJustab1e in 1ength It consists of twp or more sections that travel id

.

"quides, or brackets, to permit length adJustment v
¢ — » ACTIVITY 2: A—' . B
L . . . . Y
List.“four types of. partable ladders that are commonly. (//
, ) . ’ _

used and list three characteristics of each.

» 1, K f ° ] L. ' )
201 ; . ‘c " ‘

4.. o ) . .
— - t 6 .
) OBJECTIVE 3:  Name three practices tg avoid when using a o
ladder, T )
~

‘ A self -supporting ladder, such as a step]adder, shou]d never be 1e\hed L
against a wa]] If it ¥s used in th1s way, the 1adder will be awkward to
stand on, very unsteady, and likely to slip or tip, 9aus1ng a fall, '

Before a stepladder is climbed, its legs must be completely spread and
p]aczd to prevent s11pp1ng.' Unstable ladders should be lashed or held in
position., The shelf or spreader btaces should be 1ocked (Figure la) t
prevent the ladder from collapsing. A worker should never climb on the
braces on the back of a step1adder. These braces are not designed to sup- .
port that kind of weight, but are used only ‘to increase stability,

The higher a person climbs on a step]adder, the less stable the 1adQ9r”/
begomes. Consequently, 1t is important that the top rail never be used as a
step. For maximum safety, the top three steps should not be used for stand- .
ingy  If more reach is needed, a longer stepladder should be used

ST e

Rage 6/SH-22 v




.

] ' '
*

Before a step]adder is used,- it shou1q be thorough]y exam1ned for any’
of the fo]]ow1ng defects:

>

. Broken, looSe or missing steps.

+ Split or broken-siderails. .. . ,'
"+ Broken or missing spreaders. ' ¢
"« Too light construction. - A [
. Poor mater1a1 (such as wood not being stra1ght graﬂned) (i
+ Lack of stab111ty. . ‘
. Loose hinges. . ) ) '

A ladder that has any of the above defects is unsafe ami should not be
used, e ) e

All stép% of a stepladder must be para]ﬁe] and level to the ground when
the ladder is in position for use, 'Tﬁe distance between each step must be
no more than 12 inches and thif spacing must be uniform throughdut ‘the

" length of the ladder. This even ‘'spacing is important so that the 5erson .

climbing can'anticipafe where the next step will be. . < ‘

OSHA (Occupational Safety and Health Administratibn) standards call for .
a minimum width of 11 1/2 inches from one siderail to:-the other at the top~ -
of the ladder. From top to bottom, the siderails must spread at least .one ‘
inch for each,fodt ﬁf';he ladder's length.

k] * . - . ’\
. # ACTIVITY 3! st )
1, ame two areas of a stepladder that shou]d not be -
. used for c11mbﬁng \\ / ,
‘ ) " a. : | ' al
. ' T
b. .
) A+ List five defects that might be found on a step-
ladder.
L )
a. .
b.
! - ’ f .
C. . v
d. . !
Eo ’ 1’7
{
‘ o v ‘ o SH-22/Page 7
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OBJECTIVE 4: List procedures for safe use of stra1ght

.
Vo~

-

Al straight_]adders,-Qhether one’ piece or muLti-sectine&, should be
Rositioned with their bases one-quartef of-their'wo?king Pength from phe'

-wall, as illustrated in Figure 2.

For example, a ﬁadagr with a working length of 24 feet shofild be placed
one-fourth that length - or 63€eet - from the -wall or sugporf??z structire.
o ‘ ) An easy way t§ estimate where the base of a
- s . 1éd3;r should be pladed is to follow this proce-
k"I " dure? (1) place the iadder on a firm, léwel sur-
& face and lean it against a solid support, (2) set
suﬁeéﬁ‘ " the distance of the base about'one foot for every
four feet of the length of the 1adder from where
it touchgs the solid support, (3) Place yogr*oe§
on the safety feet of the 1adder (4) réach for-
ward -with both hands to grasp the siderails.of the
ladder & . . .
* " If the grasp is comfortable, the setting is

probably correct. If you had to lean forward, the
‘ angle of the 1adde{ is too flat. If you are not

"‘3" at all extended anc
' rungs, the angle is\too steep.

L o P

you can eas11y reach the

Figure 2. Cdrrect Placing a'ladde
sgl:?g::ngag;ei. will make the ladder uUpstable and 1)ke1y-t%
fall, If the base is too far from the
structure, the basé might s1ip. Also.when a
ladder 1is p]aced w1thlthe base too far from tﬁe st ducturé, ‘more stress and
weight are placed on the rails than they are dé§1gnep to supﬁbrt. This
added stress could cause the, rails to break. Vv .
_The bg}tom of a ladder should a]way} rest Sn a’'solid surface to prevent
the ladder from slipping or tilting.” The top should extend three feet above
the upper poiht of supbort as shown in Figure 2. The -safe working length of

top close to the support

\

1adders and .exténsion 1adders. . &

* .




. ) ,«\- \“\ { , s . ’ -
L - » ' A ! r 4 -
~ ) . ?/.“ . v ! - . . .
» ‘} - ' '/ ! rd
‘ e, straight 1add¢r‘ 1(£lmﬁed to the part of the ladder between the top and - - 7

> bottom points of \u\pzort. If the- top of the, 1adder that extends above the

upper, support 1s us -for c11mb g, too much downward pressure w111 be*

‘ placed’ on the 1adder, cruﬁh% t&! base of the laddersto be :pushed outward. '\\ .

) Before using a stra1ght lagder, ,check the steps or rungs for 1ooseness ., ‘-
! and the siderails for weakness. A 1adder 'that’ has,a defect1ve part must

, flever be used. A stra1ght ladQder 7: des1gned 'co be used in a vert1ca1 pos1-'
- t1on and should not be used' hor1zon§a11y ds a scaffo]d The raﬂs, are not
strong enough t(’support a worker 3 we1ght If the ladder 'is used horizon- ‘

* tally, Jt ‘will probably crack and cause a faH O | o
Recommended safe .procedures for3 p1§c1ng 1 stra1ght la'dder for use are
the following: ce ‘- - : - & .
+ Do not place a 1adder in front of a,door that opens ﬁard the LT
. ladder unless TRe door is locked. s _ C s
- Do not.lean -a jadder against a windowpane or sash. (A bdard of -
. sufficient 1ength should be, secured -to the back of the.top of the -~ -
~ladder to give support.on each side of the open1ng ) .
2 «. Place the ladder so that ‘both s1dera1ls have a secure foot1ng K
" . « If.the ladder is:to l;e placed against .a metal surface, use.non- - é )
. slip . safety feet on the siderails to prevent slipping. . o, oo,

" Have another, worker steady the’ ladder as you chmp up and down, ‘\
+ Do.not place the top of the ladder against stacked materials

that could shift and cause.a fall. . s
‘ + Place barr1cades and warn1ng s1gns\\round the 1adder to protect ~
you' as well as those passing °by. ‘o , °

~

1 . '
~ , It is extremely hazardous to strap strafght ladders together to make a

- ) 'Ionger ladder. ‘A Padder designed for the requ1red hei-ght should, be used.

: . . SR § Extek‘ion ladders are more dengerous than

’ . t‘her stra1ght Ladders, pr1mar1 ly .because they ar

Lled at greater heights; and the greater the_

height, the farther the .fall.- thus, the worse the

injury..-Use of an extension ladder over 60 feet - i

in height is prohibited by OSHA. L o~
_The' upper “sec.tio’n of "an“extension 1adder

Figure 3, Nonsh’p’ rests on the 1ower/section._ For proper’ support,

L ' safety feet. . the overlap of the top sect1on must be a- ‘
- .

b \d . .
? . ) . - . .
. . . - .
. ‘ A 4 ’ . ' .

- . - fo- T ® SH-22/Page 9 :
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. '_ minimum of ‘three feet on a 1adder' 36. feet long and ‘undér; four feet ong ‘Q
1§Hder extended over 36 and undér 48 feet; and. f1ve feet on a ladder . . .
’ , extended over 48) An extension 1adder should never be: ad3uste&‘wh11e anyone

is on ft. _ “° ) St
‘To. safely set up.an exténsion laddero the base must first be.Secured
_ from shp.pmg, ‘and then the top may be raised to a vertical pos1t1on, as A
shown in. F1gure 4, While the ladder is in a vertical position, it s‘hou]d be *
- . wa]ked to the -place desired (F1ggre 4), and then extended to the required '

- he1ght A heavy extension- 1adder should never. be raised mthout help

L] LY 2 4
. . > .Extension 1adders should always be checked carequy before use .to en-

. % ., sure that the extension Jocks work properly. The ropes for ra1s1ng,and\, - .
’ \" 4 ) 3 : ' & ] “
. § \ « v

[ 4

~1_ . ; 2

) , ’a' b 4

oo e .
. - . Figure 4, Raismg an extension: ladder. . . ,
. N N
. } 1ower1ng the extens1on sect1ons shou]d be m good cbnd1t1on so they wﬂ] not )
break, allowing a section to fall mack and cause an injury. '[he 1adder
should have’ nonshp safety feet, as 1Hustrated in Figure 3, or be tied at
. & ®  the base td keep it from §pr1ng o s

* When using any portable ladder, whether self-supporting or not, avoi'd ' ’
reachmg too far to the side. It may take a few more seconds to cYimb down -

and move the ladder, but it could prevent a serious accident.




Nhep poSit1on1ng a Tﬁtal ladder, it

. '1s particularly important to avoid place-

ing the ladder rear e]ectc1ca1 equipment

- & DONOTUSENEAR [ .o seer Tines. Corcact with energized .
. 3 ines resu In an electrical shock.
© | EdECTRCAL EquiPMENT @ | e of
. .. N

' Only ladders made of wdbd or other non-. . . -
. — . p— conductive material, such as fiberg®ass ¢ - ?
Figure 5. Decals wafn}worie?s shou]d be used around e]ectr1ca1 equip= v

.of hazards \of metal Tadders. ment ) _ . L

Decalslsimilar tp the one 411 Figure 5(warn1ng workers of the hazard of
~ustng metal laddefs arouog electrical equipment, should be placed ‘at eye

- .
s level on the inside of the ladder's s1dera11s. L A
- — ‘ "
- ’ _ ACTIVITY 4  sles———
N ) 1. If the working length of*a straight 1qdder is 20
. T AR feet, name the distance the base should be placed
. ' from the structure the ladder is leaning against. N
. - , '
\.. b - 2: List three steps in safe]y sett1ng up /an extens1o’n -
! ladder, J .
* . - ‘f' - a. ) . ' ~ ) _ .
b. . - . ‘ . ’ )
. . ’
n, /Eitens1on ladders should be checked to ensure what
‘ ) " two th1ngs ) ~
X a. ~ ’ ‘ .
L] ° -
- b. - . ) -
rs l .
. . v L
- .UPJECTTVE 8: State four features of the corrgct stordge “
R of ]adders. '

An important part of portable ladder safety is the care that the ladder
receives when it is not in use. When a new ladder arrives at the workplace,

r

: ' L - : 14 ‘. SH-22/Page 11 \
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-

it should be inspected for material defects that cgy]d cause the ladder to
break, such as the following:

+ PAtch pockets - an opening, extending parallel to the annual
growth rings, containing either solid or liquid pitch.

* Knots - a branch or 1imb embedded in the tree and cut through in
the manufactur1ng process.

« Crdss grain - a deviation of the fiber direct1on from a line
parallel to the sides of the piece. .

« Compression failure -~ a deformat1on or bu@kling of the fibers
due to excessive compresS1oq along the grainw.

}
<

[ ] ~

If an inspection shows that the, ladder.-is free of defects,- the iadder

"shodld be coated with a transparent varnish, shellac, or other cUgu;;weéer-

vative. - ‘ . ‘ -
Nhen not in use, ladders, particu]ar]y wooden ladders, should be stored
1n a well-ventilated area away from damp p]aces, heaters, radiators, and
steam pipe$ that could cause warping. .
adders should never be left lying about the work area where someone
might trip over them. They -should be stored where they are out of ‘the way,

, . 1 )
yet easily accessible. Rather than being stored flat, 1gdders should be

l v -
placed on the side on racks, or suspended on brackets against a wall, Long - -

'1adders should be sd%pended by more than two brackets to prevent warping.

A ladder should not be subjected to falls or severe shocks tha} could _
weaken it. Ladders must be 1nspected monthly and any noted defects repa1red
immediately, If the 1adder cannot be repaired, it must be destroyed. A de-
fective ladder must never be left where a -person umaware of the hazard might

Vi

pick it up and use 1t. . .
ko

-
-
.

ACTIVITY &: ——— .
Béécribe how a ladder should be stored, including the
condition of the storage area and the two methods of

[

_ . hanging it. . ° . : : .

Y
®n
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C OBJECTIVE 8 .Describe three types of. protection that
can be used with fixed“Mdders to prevent a worker's un-

, Interrupted fall. - « -

”
L]

. r :
A-fixed ladder, as.illustrated in FiguFe 6, is-one that is permanently

. attached to a structure andﬁ%?fpositisned vertically. As with portable lad-
. y ders, a fixed ladder can'bé either wood or:metal, Qith the rungs sBaced not
more than 12 inches apart: The minimum clear 1ength,of/rhngs or cleats of a __
. - fixed ladder must be at 1eastf16 inches. The top and bottom of a f?i;d lad-
' der must be firmly anghoced,';nd intermediate supports must be provided to
keep the ladder Trom wobbl1nd. R '
a L T 3 ’Fi}ed/1adders aré subject to

/e T : damage from vehicle traffic at their
basés and from\g:terioration due to
constant exposur® to the weathef..

” - Therefore, they should be inspected

. 4 . . f.
' . SYINTERMEDIATE

SUPPORTS

regularly to ensure that the

anchoring points from top to bottom
Jare secure, and that the‘sider§i1s

and rungs are not loose, worn, or
g:aﬁgeg. Metal lagders must be
inspected for rust and‘corrosion,“
which will weaken the 1add;r, and -
for ‘any sharp edges that could cause -
injury to a worker, 'Norn or damaged
parts should sbe reported and
repaired before the:Tadder is used.’

4

OSHA standards require that a ‘
fixed ladder more than 20.feet high .
be equipped with with a cage (Figure

-Figure 6. A fixed ladder. 7) or a ladder safety device. For

A N furd protection, however, cages or

J’ . safety devices shou]& be installed evén on shorter -fixed ladders.

: ' - o 16 SH-22/Page 13
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e A cage or safety device will’ . B
— v o " stop a fall to ground level. If a .
FE o ;  -worker should fall. backw@;% or :

f: away from the 1adder the cage

will provide §qmeth1ng to break
, the fall and allow the former

3 i : i " position to bé regained. C
f e ‘A fixed ladder cage should
begin seven feet above ground to

-~ allow room for workers on vehicles \\\\~
to pass under it. It should '

RIVET OR WELD .extend to at least three and a

* 30" MAX
-

ha]f feet above the top landing to

r ! protect the workers until they are

. actually on the landing.. R o,

"

2"

7' MIN

2 'i. - A safety cage must be no less
e ‘ than 27 inches in diameter so that

’ ) <. .. it allows ropm for easy up and . .
Yo . ‘ :down passage. At the same time, 3 .

Finge 7. fﬁxed ladder with cage, .« it must be.close enough to the

) . ladder to prevent a dangerous fall
! : i against the cage itself, (j
A 1adder safety dev1ce, such as a-safety belt with a friction brake ) Y

Tock, will a]so’protect a worker from an interrupted fall. Figure 8 shows.
one type of ladder safety device. Any safety device cannot afford much
protectﬁon un]ess the worker wears the device. Consequentiy, unless both
the emp]oyer and t mployee realize the need for safety devices and the
work ru]es for wearing them is strictly enforced a cage'ﬁoold be better ,—;:fir \
protection. . . o o “

" Fixed ladders are also required to have landing p]atfoyms prov1ded for -
each 30 feet of height if the ladder is more than 20 feet high. Thjs .

. » .

17
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' K{/‘ platform offsets.

requirement does qot apply, however, in
cases where a ladder safety dev1ce is
used on a towsar, water tank,. or ch1h2ey
ladder. A landing p]atform serves two
purposes: (1) it"is a means of 1nter-
rupting a free fall, and (2) it pro-
vides a resting place for workers duf-
1ng 1ong climbs. For maximup safety, °
' ; 4t is a good idea to install a cage ar
Figure 8. A safety belt. - .safety device even when platforms are
provided. * .
f]atforms should be at least 24 inches long and 30 inches wide -and must

".be equgpped with sturdy guacdra11s that include midrails and toeboards.

Guardrails must be made of structural steel and be able to withstand at '

- least. 200 pounds of pressure applied to the fop rail, Toeboards are 4-inch

high barriers that S?e secured at-no more' than 1/4 inch above p]atform level
around all open stdes of the p]atform. The use of a toeboard will prevent

materials- from being klcked off the f1oor of the platform, .
/ T ' » 1f a fixed ladder is equipped w1th
. ?L‘znax%% - ' platforms, eadh section of the ladder
ST must be offset from the next, as illu-

20 Max the worker from an uninterrupted fall.

130 WITH CAGE)

J/ : In order. to ensure a safe foot-
hold, there must be at least a seyen-

. <
inch clearance space between the rungs

-
lllllllllll,lll-l

- )
. ' of a fixed 1adder and the surface to
" % which the 1adder is attached. The
z MAJ. t‘-_ S‘BEI; A‘CNRCOSS
212 |7 - step-agross distance to the structure
] Figure 9. Fixed ladder with or to another section of the ladder

sections between must nqt be less ‘than two and a

, half inches or more than 12
1nches. These standards help prevent loss, of balance and falling as you
step from the ladder. to the structure Wi

oL ' ' 18 " SH-22/Page 15
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least 200 pounds of pressure aﬁ%lied to the top rail. Toeboards are 4-inch
high barriers that are secured at no more than 1/4 inch above platform level
&round all open sides of the platform.* The use of a'toeboard wi]J'prevéqt
mater1ais from being k1cke¢ off the floor of the p]atform. v
If a fixed ladder is equipped with p]atforms, each-section of the
ladder must be offset frqp the next, as‘11lrstrated in E1gure 9, to further
1

In order to ensure-a safe foothold, titere must belat least a seven-inch

protect the worker from an un1nterrupted fa B
clearance space between the rungs of a fixed ladder®and the surface to which
thetladder is ettached. Tine step-across'distance to fhe strugture or to
another sectioe‘of the ladder dhst~not be less than two and a hal f qrches or

more than 12 1nches. These <starmdards heLp prevent loss of baiance and

- falling &s you step from the ladder £0 the structure. .

Emes—— ACTIVITY &: —
List three types of.protection that) can be dsed with
fixed ladders teo prevent a worker's un1nterrupted fa]l
and one feature of each. . ~
l. . L
2.
3

*

-

¢ C L
r

OBJECTIVE 7: hme four hazards connecfipd with '

r -

scaffolds. /

A - ‘ -
Q- scaffold is a temporary, e1evated .platform des igned to hold workess
"and their materials. Anyt1me something is erected as a tempotary structure,
1t is more hazardpus than a. permaqent structure; which has been tested,
inspected, and maintained regu]arlf. Thé fact that scaffojds are elevated
also presents safety problems. On a scaffold, workers are subject to

A
serious injuries from ‘falls, and workers below the scaffold are expgsed to -,
inJurie from objects accidentally-#rOpped

wdight of the workers and the materials that will be on:the platform, .

Page 16/SH-22
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,i‘ fheifootfng‘for a’scafﬁo1d should be constructed.of\50und, rigid mate-
orial and be capgble of ‘carrying the maximum intended load without settling
oh d1sp1acement Unstable objects, such as' boxes, or loose bricks or con-
crete, shoqu never be used to support a scaffold, as they could possibly

g1Vﬁ)WBYf causqng the scaffolding and workers to fall,
: The worklng p]atform must have planks that are laid with their edges

0 LJ

c1ose enough together that no tools or materials can s]1p through~and per-,

haps str1ke someone below. A four-inch-high toeboard around the exposed
edges of the work1ng p]atform(w111 a]so prevent materials from being knocked

over the edge. The planpks of/a plidform must sﬁ!!éonly a distance of s1x to
f-‘

1

10 feet w1thout support depend1ng upon the type and width of the p]ank
used. Plank ends must be overlapped at least 12 1nches, S0 that the p]anks
w111 not move when sofeone walks on them. Scaffold p]anks must not extend )
- more than 18 1nches, or less than six inches, beyond the end subports.: If
the plans extend more than 18 inches,  the worker r1skjfwa1k1ng on ‘unsup-
ported p]ank ends.' At least a six-inch extens1on is “rleeded to keep -the
planks fran slipping.off the support. -
OSHA, requires that guqrdra11s with mrdra11s.and toeboards be installed
around the o9en sides of a work1ng platford that ns over 10 feet from the
ground. However, it is a good:safety practice to efect a standard guardra11,
around any elevated working 'surface. The guardra11 will prevent workers
from acc1denta11y stepping or falling off the platform. Where persons-dreg
requ1red to walk ‘or work under scaffolds >a screen should be placed a]onb

'the entire open1ng between the toeboard and the m1dra11 or top ra11 to. pre--
vent materials from belng knocked off the‘scaffo1d N
An*1mportant point to remember when erect1ng a. scaffold is that power
< lines near scaffolds are dangerous. If a scaffold must be set up near elec-
tric power\lines, it must—be done only after the power company has turned t.
off the electricity. J
,Safe construction.of a'scaffold will pot ansure its safety. Safe use
is also necessary to prevent seriousmand Qften fatal 1nJuries that result
from fa]ts from a scaffo]d. Safe use means keeping the work platform clear
of tools, materials, and debris: that a worker might trip over. A1l scaffold-

parts,. especially-the platforh,'should be kept free of ice, snow, oil,

t v ' » . .
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grease, and other slippery substances., Scaffolds shou]d:bé“inspected peri-‘
odically for structural damage, and ryst, Damaged‘scafprHé‘shou]d be re-'

" .

, Paired before use. 4 v

Caution must be used when raising mater#als, toofs, and equipment to i
the working platform, to avoid dropping items onto somebneaworkinﬁ below the
_scaffold, A Iine-shéu]d be attached to the load to-keep it from swinginq

and striiing a worker or damajing the scaffold. .7 _
) A safe means of access to the scaffolg must bé'provided. In some’ in-

L

stances; the.scaffold can be reached from floors that are adjacent -to the
‘scaffold. If this is not the case, a ladder that cop{ hﬁs to the standards

<:;Tentioned earlier in this module must be Used. S

- e—esm—— ACTIVITY 7: EEE———
Name two features of a scaffold that con%r}bute to
its being hazardous. .
a. '
. b.
2. Fill in the blanks.
.a.&\ ﬁafe use of a scaffold means keeping the work
platfoem clear of .
‘and debris. -

<
»

’

b.  Caution must be used.when, raising ,items to the
“working platform to '\ . ‘

anything onto workers below. . .
A Y~ should be attached to the load
/fo keep it from »

- ——— . ' \ )
I OBJECTIVE 8: sDefine three types of sc’aff"olda .- I A‘N

Most scaffolds can be classed in one of ‘three groups:. built-up, roll-
ing, or susbended.' Al scaéfo]ds shoyld}?e designed by a professional engi-
neer, and should not be assembled ﬁ‘m maké§hift fashion. Any flaw in the
désign of a scaffold could cause iF to collapse,

- vd
’ ‘ /

]
<1
-
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"’ A built-up scaffold is cal™d "built-up" because it is built up higher
as the work progresseé. It can be made of either wood or metal. It is im-

$

pdrtant that the foot#ng on a built-up scaffold be sound, rigid, and strong
enough to 'support, without séfi]ing or shifting, a load -four times the maxi-
mum inteZ;ed 1oad.,'Uns;ab1e objects, such as ‘barrels, ‘boxes, or 9aose

I bricks, sﬁvﬁld never be used as support for scaffolds or planks, because'n
they could slip and cause the scaffoldihg and worker to fall. ..
« » ‘ Built-up scaffolds, as 1]]ustrated
) in Figure 10, must have vartical members
Y - ' that are straight up and down, and hori-
zontal members that are level. A
! ) CROSS built-up scaffold could collapse under
BRACING an uneven ]oaq. Cross-bracing, or diag-
BUILT-N " . onal bracing, will keep the scaffold
STAIRS,
! eregt, level, and rigid, '
2 Built-up scaffolds are c]assified
. ‘ according to their loading capacity.
' C enen This classificat?on is j’mportant because
PLATFORM it enables the correct choice of a scaf-
' '// fold appropriate to the job and also
Figure 10. A built-up scaffold.  providd{ a means for recogn}xing danger-
. : . ous ovér]oading. .
Buiﬁt-uP scaffolds deijgned for light qUty can handle a maximum load of
25 pounds per square foot of platform surface. Light-duty scaffolds are
safe only for a limited number of jobs. Workers must be particularly care-
) ful when working on this'type of scaffolh because it can be easily over-
! loaded. )
J A mediuﬁ-duty, built-up scaffold can handle a maximum of 50 pounds per

square foot of working surfage, and a heavyéduty scaffold can handle a 75-
, pound 1gad per square foot; One point that ‘requires mentioniag is that all
maximum iptended load figures are based on ;Ve?Jy distributed Loads?
The Toading capcity of a built-up scaffold can be determined by the
spacing of its supporfh. The'following are ‘spacing requirements for 2 x 10
commercial size lumber: )

@ S e
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-, Forsa light-duty scaffo1d, the supports are spaced not more than
10 feet -apart along the length of the scaffold.

~
+ For a medium-duty scaffold, supports dre spaced not more than 8
feet apart. .

+ For a Weavy-duty scaffold, supports are “spaced not more than 6

feet ap\rt. - . .

.The maximum safe load of a( scaffold is determined by"'rneasu'ring its
p1atf~orm area and mu1t1p1y1ng the area by the platform's capacity per square
foot. For example, if the platform of a medium-duty scaffold mea,sures “five
feet by e1ght feet, it will support up to 2,000 pounds, because a amedium-,
duty scaffo]d has a maximum capac1ty of 50 pounds per square foot' However,
this load must be evenly d1str1buted, not concentrated i one area of the‘

platform, ’ A . -

ACTIVITY 8: ]

1.  Fi{l1/in the blanks.

. oy
-a. / A built-up scaffold is so called because it is

as the work t .
b. Built-up scaffolds can be classified according
' to their . ~ ‘.
C. ) Light-duty scaffolds ares/?e for a maximum
load of * per square foot
~ { of platform surface. '
d. - AH'max1mum load f1gures Q based on
/,~. Toads. . R
~——Z. 4 Name three types of scaffold. ]
a. ’ .
: b. ) 3_’ o
c. -
= : ~ Y p
OBJECTIVE 9: Define rolling scaffolds and ‘Hst three
safety rules that apply to them. B ’

Lrolhng, or mobile, scaffold (MM lustrated in. F1gure }1) is s1m11ar to
i buﬂt -up scaffold, except that i® is mounted on wheels. The safety

4 ~
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GUARDRAIL - requirements that apply to built-ep
, , ,/ ‘ \ scaffo]de also apply to rolling ;caf-'
L] folds. Some additional regulations
" apply because of the Fﬁdling scaffold's
mobililty.

\ N &h A rolling scaffold can be a ;ery
dangerous piece of equipment if not
g . roperly used. It should never be ’
E — t eated as a toy by workers who- m1ght
SMALLEST attempt to ride it. Ve ’
’ - T BASE " When a rollfng scaffold is moved,
‘ LOCKING _all tools, equ1pment, and workers must .,
\ WHEELS first be removed from the platform to

prevent falling. accidents. The floor
- that the scaffold will be moved along
Figure 11. A rolling, or should be 1eve1 and free of obstruc-
mobile scaffold. tions. Overhead obstructions should
also be watched for. Once the scaffo]d has been positioned, the wheels fmust
be locked to prevent any sudden movement of the scaffoTd. .
Rolling scaffolds must hawe design and construction features that will
prevent their tid}ing. For example, the height of the working platform must
not exceed four times the smallest dimension of the base. In other words,

if the base of a rolling scaffold is eight -feet by ten feet, the maximum

height at which the scaffold can be used is 32 feet, which is four timee the

smallest dimension of the base (eight feet).

' . sessssssssssssms  ACTIVITY 9! aassssssssssesms -
1. List two procedures that must be .carried out when
moving a rolling scaffold. ’

a. ‘ {
b. % ' '
. - %
. . ‘ .
‘ .
&
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2. Name the rule used for.determining the maximum .
p SR height at which a rolliny scaffold can be useds

——OBJECTIVE 10:  Désc) suspension scaffolds_e and three
safety procedures that relate

s
"

The third type of scaffold 3s the suspensioﬁ scaffold. Thee ape\two
basic styles of- suspension scaffo]ds“r The f1rst is the two- po1nt suspensfaﬁ\\\\\
scaffold, somet imés ca]] the sw1ng1ng, or stage scaffold. It is designed |
only for light-duty use,'and is pr1mer11y for:workers.using hand tools. The'
two-point suspenston scaffold is suspended from the roof by roof irons or
- hooks. ’ :
The second style of suspens1on scaffold is the mu1t1p1e -point suspen-
sion seaffold. This type is used for heavy-duty work and is designed to
. handle work loads of not more than 50 peynds per square foot. The work *
platform is supported by wire ropes suspended from overhead outrigger . ‘ ’
beams. The outrigger beam (Figure 12) must be at least 15 feet long and
should not extend more than six and a half feet beyond the bearing point. .
The.ohtrigger beams. must be made of structural metal, with the inside emd - .
anchored to the frame or floor system of the building by large U-bolts and
anchor plates- , - \me ’ :
Betause suspension - scaffo]ds can swing apd move in the wind, the plat-
. form must be tiéﬁ to the bu11d1ng while workers are on it.
. A1l suspended scaffolds are hung from either fiber or, wire ropes.

A

These ropes must meet safety requifements. Any rope used for scaffold sus-
% pension must be able to support six times the intended load, which includes i
the weight of the scaffold itself, as well as any workers or materials it .
carries, i

-
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OUTRIGGER ‘BEAM |,
kS

i

BEARING POINT 7

Figure 12. A powered'suspension scaffb]d
- N

- Ropes supporting a swinging scaffold should be\comgarable to first

" grade manila fiber (not less than 3/4 inch in diameter). T / st be proo:-
erly rigged into @ set of “six-inch blocks consisting of at least one dou

and one single block. If the scaffold is to be used with acids, torches,’ or

opén flames that wi]] weaken manila rope, then wire rope, not less than 9/16
1nch 1n d1ameter must be uséd. Where w1re rope is used, a hoisting mecha -
1sm.must be prov1ded on the end of the scaffo]d platform. ’
Rope needs to be carefully checked for damage each time it is é', 3

otherwise the damage will notfbe discovered until it is too late. CheZking
can be done by twisting thé rope until the strands spread apart. If there
is a powdery appearance or broken strands, the rope fs damaged and must be
thrown away. Knots,and kinks cause damage to a rope and should be avoided.
If usage requines that a rope_be-contiduously twisted,rn one direction, com-
pensating turns in the opposite direction should be made to‘avoid damage t®
the rope. Hhen not in use, rope should be stored in dry, we]l vent11ated
-areas away from extrepe temperatur&s, hum1d1ty, or dryness. A damp rope
will rot, and a dry rope will become br1tt1e thus 1osing iks strength and

durability. N 7

!
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. Most suspended scaffolds-are raised and lowered with some type of
hoisting mechanism. This mechanism must be checked before gach use to make
certa1n 4t is operat1ng safely. There should always be at 1east three turns

“of rope 1eft on tbe hoisting drum, to reduce the forcF exerted on the rope

-where it connects with the“drum. This measure wA11 lessen the possibility
of the rOpe"slippiqg-from-the drum and breaking.
'As with any elevated working surface, the platform of a suspended Acaf-
fold mu§tbe equipped with a standard guardrail¥nd toeboard, and overhead:
(pyotection-yhere,needed to protect workers from being hit by fal]i ob-
jects. v " v
Scaffold. planks should be inspected before each use to ensure their
saféty. .Some wrkers proof-test their scaffold by ‘lowering it to just
the ground”and 1oadih9 it with a load several times as great as the intended
load. This method of testing planks jg.not .recommended, because 1t may
cause damage to the p]atform that rema1n!’concea1ed until the p1anks fail.
There are visible ssgns 1nd1cat1ng that planks are unsafe. Some of the
signs are large knots, excessive gra1n slopa,.and deci§ Any plank that
contains these or other defects should be discarded.
Safety procedures for scaffold use dé\not end with a guarantee that a
scaffo]d is safe. Many falls and serious injuries have occurred from ex-
~QEETEJ’ safe scaffo]ds, because the workers were not protected by safety de-

. vices. Any worker on a suspended scaffold must wear a safety be]t and lan-

yard. The lanyard must be fastened e1ther to a substantial member of the

> % -
LK)

structure to which the scaffold 1s suspended or to a securely rigged life-
Tine that will safely support the worker if he or she falls or ff the scaf-
fold fallg. A la should ‘never e attached to the scaffold itself, or
there will be no prote tion for the worker if the scaﬁfo]d falls. The 11fé-
}ine must be entirély separate from the scaffo]d and must reach the ground
as 111ustrgted 1n Figure 13.

workplate. Jhis fact plus the fact that Ycaffolds are normally used at

!
— ~
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& : SAFETY BELT ROPE
, FASTENED TO LIFE LINE"
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. {‘* Figure 13. Suspen 10}1 scaffold
- R ¥ ] ’ s\/

e I

with lanyard and lifeline.
L

ACTIVITY 10! mue——

©

scaffolds.

- ' 1. Name two types of suspension
r ) 3. L T
v . -~
\ .. b. ~ .

A

2,‘ Name two p1acé§'to weEh a worker's lanyard-can be

J

)

attached. -
.oa° PL
b. .

.

»
W .
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ANSWERS TOACTVITES

ACTIVITY 1
1. a. Eliminate the use of unsafe .ladders.
b. Eliminate unsafe qéts on ladders,
2. a. Any serious heart condition,
b, A severe hearing 1mpa1rm§ht{

*

ACTIVITY 2 . . .
A stepladdér - ﬁbrtable, nonadjustabTe-and‘seif-sdpporting.

» A single ladder - portable, nonadjustagle jn length and contains only
one section. « / - . ’

!

A sectional ladder /- portable, nonadjustable in length, with two of ,
more sections that/can be combined to functton as a single laddpr.

Extension ladder ’portable, adjustable in length, with two or more
sections that trdvel in brackets.,” : : !




® " o :
\ 1. a. The top step of the ‘stepladder.
b. The back of ‘the stepladder.
2. Any five: - -
a. Broken, IOOSet‘OP n1ssing steps. ’ ‘
b. Spiit or brokem.siderails. ) - 4

. ! < ’ c. Broken. or missing spreaders. .. \‘\s;‘n\
. ‘ d. Too tht’cons.truction.‘.i ]
. e. Poor mate?ﬁal (such as wood not be1ng straight gralned)
; f. Loose hinges. e |
ACTIVITY 4 R o | - :
1. 'Fiverfeet. o ; ] ‘
2. a. Secure the base.
b. Raise the top to a vertical posit1on.
.C. Ha1k the ladder into place.
© 3. Any two
S a. .That extension 1ocks work properly, )
\. - " b That ropes for raising and 1ower1ng the sections are in good

’ condition. B R . ~//,

" c. That 1t has safety feet.

~ .

. ACTIVITY 5

’1-__AA ladder shouid be stored 1n a well-ventilated area away from damp
“places, heaters, radiators, and steam pipes that could cause warping.

, 2. A ladder can b¢ supported.along its entire 1ength to prevent sagging; a
- . Jadder can be: hnng from the top. .

4
. > . .
. S~

t ACTIVITY 6 ) } Lo . j/
. 1. A cage - begins”7 feet above ground; reaches to 3 1/2 feet above the -
. . top of the structure; is at least 27" in diameter (any one).

2. A platform - muqt be: at least 24“.x 30*; must have guardrails,
migrails, "and topboatrds. -

3. A safety device, belt -‘mas a fr1ct10n belt.
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ACTIVITY 7~
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. lo a. A'scaffold is temporary.
_ b. A scaffogg.is elevated.
2. a. Tools, materials,
. b. Avoid dropping. . :
.2 AN
C. Line, swinging.
AcTIVITY 8 L " ,
l. a. built-up higher; progresses. ’ o N ,
b. loading capacity. .
c. 25 pounds per square foot. '
d. evenly distributed. T E .
2. built-up, rolling, éqspendeq (suspension). )
_—
ACTIVITY 9 ’
1. Any two.
a. All ‘tools, equipment, and workers must be removed fromr the -
'platform. .
b. Overhead abstryctions should be watched out for. X _ ,
c. The floor the scaffo'ld will be moved along should be 1eve1 and .
: , free of obstrug}ions.
>~ 2. The maximum height at which a rolting scaffo]d may be used must not !
exceed four times the smallest division of the base. (If a scaffold is -
: 8" x 10', the maximum height at which the scaffold can be used is 32
feet.) T a
ACTIVITY 10 '
® 1. a. Two-point (syingiﬁpyor stage) suspension- scaffold. .
. b. Multiple-point suspension gﬁpffo]d. &
2. a. A securely rigged fifeline. ' -
b. A sglid part,ofﬂthe sStructure,
3
r /k
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