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Demolition, the act qf tearqng down, 1s one of the spec1a]1zed construc-'
. tion trades requ1r1ng exper1enc8d personne] with. gpec1f1c expert1se Demo]1-,
tiom can be a very hazardous occupat10n the comb1nat1on of heavy equipment
and debr1s often creates danqerousTy congested‘work area§ Even on minor de- -
molition jobs, the potential exists for accidents from 1ifting, using tools,

"falling, or be struck by fa]]1ng'debr1s ’

A recent survey showed tWat there are approximately 2500 companies. in-
volved in demolition work in the United &tate§1 together they emp]oy nearly
50 000 workers Most of these companies are sma11 having 5 to 10 permanent .

femployees and relying on femporary employees for the bulk. of their work force
These tempprary employees are often .untrained and do- mostjof the manual Jabor.
Thus, they aré a]so more 11ke1y to become injured thdn other demo]1t1on wQrk-

L2

. .- . . -
This modulé presents a general outliné of the safe work practices thé&

should be followed-at a demo]ition job site in order fo¢ workers to avoid in-

v

ers,

jury and to do the job well. =~ - .
- y) . S ]
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Upon comp]et1on of this module, the student should be able to:

1. . Define minor demol1t1on as related to at least three spec1f1c structura]

e
characteristics 1nc1ud1ng ize, structura] ‘makeup, and+ Tocat1on LT

(Page 3) / A ’ : : e .
2. ldentify three pre-demolition aptfv1t1es that must .be carried out before
minor demo]1t1on projects beg1n (Page 4) ' o

3. Descr1be the séquence pof, dnd requ1rements for removal of the var1ou§

' structures and parts'of a bunjd1ng being demoished. (Page 6)

Discuss the removal of debris from the démolition site. (Page'TO)

C1te restr1ct1ons concerped w1th workers, conduqt1n$,act1v1t1es above
other workérs and the use of persona] protectivé equipment. .(Page 13).
6. Compare major and minor demolition by definition, pre demo]1t1on act1v-
ities, and structural preparation (P%ge 17)w ) N ’
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7.-" Describe the special requirements for foor openings, stairs, passage-
‘ ‘ways, ladders, and chutes. (Page 19)
8. Discuss briefly the removal sequence during demoelition. (Page 22)

9. List debris storage requirements during'demolitioh. (Page 23) 4

~10." Describe the pfocess of demolition.for/steel structyres, including the
' » f ) N
‘ use of mechanical equipment and explosives. (Page 24)
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. SUBJECT MATTER

minor and major.

— —explanatioh of méthods used on d1fferent types of structures

"ture 25 feet or less in height and not over three steries high.

*tr1a] fac111t1es

‘;b1nat1on of ,other bu1]d1ng mater1als

OBJECTIVE 1.
least ‘three specific structural characteristics includ-

De¥Tne minkr demolition as related to at

. . a .
_ing size, structural.makeup, and location.

. Y ] .
Many factors influenge the, demolition method selected to bring a struc-

‘tlre down. ,{ve age, -type of construction, size, location, and condition of,

a struct 1uence the choice of methods used -to demo11sh it.

In this modulé, demol1t1on\act1v1ttes are divided into two categor1es

Although many of the work. pract1ces outlined a
for both categories, d1vrd1ng the modu]e into two parts allows for a leargn
Regard]l ss‘\
the type of structure or of‘the method “used to demp]1sh it, safety in demo- !
11t1on is a combination of common sense and a w1]11gg attitude toward us1ng

that common sense. . / . -

Minor demoTLﬂlon is defined as the wrecking. or desaruct1gn of a struc- °
;famples of
these” fypes of structures includé houses, small apartment buildings, motels, :
comm?rc1a1 propert1es, barns, 51105, warehouses, or shg]l structures at ifdus-
Both a house that is severely damaged by fire and an old
woodeﬂ bu1]d1ng n the right- of -way of a highway project would be cons1dered
minor demo]1t1on JObS Co . . ‘.

The minor demb]1t1on structure may be constructed of br1ck wbod, stone,
or sheet meta], w1th 1nter1or wal)s of plaster plywood, drywa]], or a com--
In most cases, the structure does not
conta?n any reinforced thcrete or structura] steel. Reinforced cencrete is
cement: materqa] strengkhenquby encas1ng bars of steel within it; structural
steel is used as the strong meta? framework of a building. These materials.
are used 1n structures that: have to carry a great deal of*weight or very heavy
loads, such as w11 off1ce bu11d1ngs or 1ndustr1a1 plants.

Usua]]y, the bu11d1ng categor12ed as a minor demolition structure is free
stand1 g, that is, ‘it 19 not pant‘of or- d1rect1y adjacent to Any structure.
that is .£o be ma1n2a1ned

precauttons mist be.taker.

In except:ona] cases, such as row housing, special

SH-41/Pagé 3 -
* u . . W - ~ :

S o N

-




) ' :
. A . p . . .
1 - .
- -" ‘ A ) : . -
: [S ¢ , < ' . C,
. ]
‘ ‘ ACTIVITY 1 ﬁ . ’
(Mark these statements true or false.) -
] 1] A1l minor demolition-strugtures are free ) - . '
/ ~ 7
standing.
Y - A [ 4 N

2.  Minor He@o]ifion involves buildings 25
feet or more in height.
3. Procedure%‘fqr minor andUnajér demo]itjon
~are in no way similar. N N :
4. Minor demo]iti?n structures,uéya]]} do not
contain reinforced concrete or structural
’ ' ‘ "steel.

— '\/ . - :
OBJECTIVE 2 Identify threé demolitigpfactivities that’

" must be carr1ed out before minor demo 1t1on prOJects

" begin. a

L]

A

Several preparatory actiwities must be undertaken before any demolition .
activity may begin. The first of these tasks is restriction of the area
Demolition is usually perfonmed on old, d11ap1dated structures JLhat, ‘are- being
torn down because they are useless or represent’a hazard to the genera] pub- .

lic. For theirrsafety, the public shod1d be kept well away from the Struc- . o
ture. This can be accomp11shed through the use of s1gns, barritades, job+=< L i

' site Tighting, and fencing. . e
S1gns\must be erected to announce to the pub}1c the hazards. that ex1st 1
at the job site. Familiar standardized s1gns are the most . effect1ve DANGER AR
f signs should be used qnly when an 1mmed1ate(hazard ex1sts, such as.an open i

hole. CAUTION'signs are to be used to warn against. potent1a1 hazards. ,EXIT’ - 1
s1gns indicate passageways to safety Othér useful signs point out the bres- '
ence of heav& equ1pment such as trucks and bulldozers at the job site,.or ] "

adv1se the public that men are working above them. Proper use of warning

N
.2 N .-

signs is important at a]l demoTition job sites.

. ' P o
t \\A ¢ s 4“': N
Co. y " e
*Answers to Activities %ppear on page 27. , e S
- .. . .
’ o , . . . '
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. Before any demplition work is started,.every sidewalk or Rublic thorough- .
Thor-
oughfares used by thg pubTic must be kept clear, clean, and unobstructed at

fare adjacent to the job site must be ¢losed, relocated, or protected.

. all times. .

Whenever poSsiS]eL pedestnjan and vehicular traffic should be prohibited
from using any area that is qléser to the perimeter'of'the structure being
demoT%shed than one-fourth (1/4) of the height of the structure. If it
proves jmpossible to do this, such as in highly urbanized ardas, a substan-
tial sidewalk- shed musF bé copstructed over the length of the puB]ic—dse
route .that is near the structure. This sidewalk shed must be wide enough.to
accommodate pedestrians w%thout causing congestion, pqd it must reEeive suffi-

cent Tight to ensure their safe passage. tpe roof Of “the sidewalk shed must

‘be at leagt eight feet high, built of soéund planking not less thantwo*inches

thick, and capable of sustdinidg'a load of 150 pounds per square foot. The’
supporting members of the sidewalk $hed must be adequately braced. A solid

fence, constrdc;ed of wood, or othér stable materia], must g;(created on the .

shed's inside face to run the full height and length.of the shed.

. When peaestriaibgraffic is required to use an area pthé? than an exist-
ing sidewalk and that area is at a greater distance from the perimeter of the
structure being demolished than one-fourth (f/4) the height of the structure,
then a clearly<harked tempor;ry walkway may be constructed in place of a side-
walk shed. This temporéry walkway must consist of a solid fence ;:ﬁning the
length of the sidewalk area on the inner side, gndqa continuous railing on the
si]get side. 4 . . »

A second activity that must be carried out prior’ to demolition is an

 engineering survey. This survey is conducted to determine the type and con-

dition of the framipg, floors, and wa]]é af the structure.' It is performéd
in prder to prepare for the demolition work, to plan for the netessary equip-
ment, and to take measures that will prevent pranatufe collapse of any part
' should be surveygd ensure thei

Surrounding structu t
!gndition,’ rees

of the structure.
protection, and the ]apd itself shpu]d
to be saved, and salvageable items; '

The enginee;ing survey éhouid also locate all basements or ce]ld}s, since

in some older houses these lie beneath the pavement and -if too much weight is

imspected for soil

-

. SH-41/Page 5
y

\ -

N




[ 4 s ' . o
‘
placed-on them, they can be hazardous. The position, depth, and type of,.any o .
well should be Tocated during the survey, and *wells should be sealed or -~
fenced for protectidn. Inauiries should be made to determine, if possibTe,
' = the prigr uses oféfhg structure .to be demolished. In, this way, a judgement
can be made regarding the presence and handling of any hazardous materials o
that may be in the structure. Since the engineering survey serves as the T
aster plan for the demolition job, it will-list the workers, equipmenf,‘
‘fe'ty devices, and other materials necessary Ep perform the job well,.
The third preparatory activity involves théliopation and disconnection
" of all utilitie to the structure. ‘This i§ vitally important in order to
“safequard all worker€ at the site!- All electric, gas, water, stedm} sewer, . <:
and other service lines must be shut off, capped, or otherwise controlled ,
dither at or outsidé the bui]d?nghline, before demo]it1oﬁ work is started.
In each case, t g 1ity compan1é$ must be notif{ed in advance, and tﬁeif )
approva],edi,recm or disconné;‘:cion services must be obtained. If-7% is
' Decessary to maintain power, water, «or other utilities at the site during de-
' \ Mmolition, these lines must be tempd?ari]y refocated or otherwise sufficiently « *
protected from damage. . r o
) s . | . o
’ —esessssse—— ACTIVITY 2! oss— >
Identify three pre-demolition act{Qit%es that mus£ be L—~
accomplished before minor demolition projects bégjn. .
2. : . . \\\x
- /3. . . foy
A - o .
OBJECTIVE 3: Qgssribe the §quénce of, and requirements
O } for ré&ova] of the various structures and parts of a

+

building being demolished. . / ‘ .

! T
¢

. Once“the pre-deﬁo]itibn activities cited above have been completed, the
actual wrecking of the building can proceed. Each of the activities ‘involved
in this phase of demolition will have numerous hazards, such as fragments, \

) .

Page 6/SH-41 : . ' . .
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. . ‘a chimney .is being demolished.

. .. .I ! * | g N : '\ :
’ dust, falling debris, and weak supports. The personal protect‘ive measures

_,and equipment to’ prov1de the worker with” the maximum amount of safety s
"discussed under QObjective 5 in this module. '

The first activity in the actual wrekking of a building is the.remova]
of glass. - The glass. is removed from the building to prevent workers bejdg.
injured by fragmentation of the glass-at a later Stage Th1s work may be
Mperformed with a hand too] such as a sledge or‘maul, or may|1nvo]ve the re-
moval of the entire w1ndow, including the ffames and sills.

A11 lathing and plaster’'should be stripbed off throughout the building,

) to prevent_excessjve‘dust when the more‘subﬁtangial p8rtions of ‘the structure
are Pater removed. This str1pp1ng work ¢an be accanp11shed with a hand tool,
such as a sledge or crowbar, and water shou]d be used to reduce the dust pro-

'// duced , , ,

/ A few precautions shou]d guide workers in the use of hand tools. When

. using a sledge or maul, watch where you swing itl Make sure that too]s are
+ in good repair; check for damaged handles and loose heads, Werkers who ne-

glect proper storage ¢f tools that are not in immediate use are ;ontrjbuting

‘ to tripping and falling accidents. Leaving a tool "out" is a simple ahd a

, common error, but thé consequences of such carelessness may be serious. "More

tnformation concern;ng the safe use of hand tools can be found in.Module SH-19 °

entitled, "Safety witf Hand and Portable Power Tools.”

It may be‘necei‘er to tempOrar1]y reinforce a wall or floor that will
eventually be torn down, in order to protect workers on the site. - ATY such
walls and f]oors should be strengthe&gd by braces or shor1ng ’

All chkmneys must be removeéd from the structure. Chimneys sh‘u]d be the

) subJect of espec1a1Txkcarefu] Lqepect1on dur1ng the initial 3Burvey before .

work *is started. Particular attention should be paid to the condition of the
mortar. between’ the brickwork. If it is badly deteriorated,- the chimney can
coljapse prematurely. olition of a chimney should be accomplished by hand
from a working.platform s peorteﬁ by a seéf-support scaffold.” Demolifion
should proceed course by'Course; the debrts being dropped outside the shaft.
Debr1s should not be a]lowéd to accumu]ate 1ns1de the shaft of tha.ch1mney
s1nce such debris may put pressures an the base of the chimney and cause it

to collapse. No other workers shpuld be permitted to work near the area where

-
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.off the roof sheath1ng This”material may be u]ywood panels or slats of wood>

’

The removal of a roof can be a very hazardous part of demolishing a ‘
structure. In old, deteriorating structures, the roof, which has borne the
brunt of weather' and wear ové@ the years, may be very weak. Beams and raf-

-t

ters may be Totted or ]oose therefore, care must be exercised. Demo]1sh1ng a
rQof should be carried out 1n -the reverse order of the method bx_wh1ch it was ., .
erected First, ensure that any weakened members are adequately braced or

‘shored. Then remove the\§h1ng]es and. tar paper with hand tools. Next, strip

called roofers, roofers found on old structures are often, of tongugﬁdnd-
groove construct1on When the‘sheath1ng has beeh r;emoved1 the rafters can be

taken down. ReMOve the rafters in qppos1te pairs, start1hg with the sets

that are one in from each end of the roof, pass them down to the next f]oor

“heyeﬁ.for disposal., Seme #bofs.may have collar beams (supports that add
stability to the rafters),.and thege should be removed with each set of raf-

ters. After a sufficient nuber of the rafters have been removeg the maaib- .
structural member of the roof, the r1d§ebeam or ridgepole, may be taken down. '
In some 1nstances, this ridgebeam may be 1n 10 ‘foot sections, in which case ‘
it may be ‘removed in sections with the rafters. If,-as in some older struc- .
tures, it is a solid one-piece beam, it may.bercut down in sections, using al
saw. The ridgebeaﬁ should be wéj] supported during rafter removal to prevent n«,
premature coJ]apse of the roof. Roof material should never be thrown over o
the side of structure, it should always be passed down to the next f]oor for
prope‘ d1sposa]

The walls of the structure may be removed from either the inside or out- '
Side, with the detris being removed through chutes to ground level. Care
should be taken that the floors are _strong enough to stand the weight of the
debris. Removing the walls from outside the structure requires thiggse of

scaffolds. Scaffolding is categorized by the maximim safe load it’ an support 7
in terms of platform areas: - a N ) O o
. ./ .
+ Light-duty scaffold — 25 pounds per square foot. - - - ‘

. Medium‘duty seaffold -~ 50 6ounds per square foot.
+ Heavy-dutyescaffold — #5 pounds per square foot. "

- »
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. .or debr1 Be careful to av01d over]oad1ng a scaffold 1h all cas®s. Make
sure there is an even d1§tr1but1on.of the 10ad to avoid’ t1pp1ng
'There are severdl gengno] ﬂu]é% to fo]]ow when usfhg a’ scaffold:

1.. Always check ‘the scaffo]d ‘bR#qre use.”. Make sure ali the parts are .
in good cohdision, free from cracks or, rust-

An ‘experienced person shou]d\supgrv1se the erection .of all 5caffold5¢
Check the 'soil on wh1ch the sCafijd is built in order to avo1d tip- .

-

ping. (Lt . y
. 4.  Make sure tﬂ. scaffo]d is, ]eve] Check it often,dur1ng the work v
5. Anchor the scaffold at ]east'every 30 feet in ]ength .
6. Keep the staffold free of ]1tter, debr1s, 411, or grease p
7. Planks must be Taid with the edges c]ose together andgbe ree of

Plank ends must not extend more than 12
fold Vo

. any cracks or defggts.
- inches nor less then s1x 1nches beydnd toet ends of the

. 8. All scaffolds must have buard ra111ng consisting of a top ra11 % )
' Tnternfediate -rail, and a toeboardeLsee Figure 1 . -
N . N
.- - : ® As with a rogf the wal]s _
ke AP ' ' * of a strucCture can be demo]- :

1shed in the reversé order of
that 1n bich it was. erected

<

Walls may normally be taken’

down un1form]y, story by

story, us1ng hand tools such
In some

as a sledge or maul.
cases,’ a, Jackhammer may be
- used. The materiat may be
pushed inté the'\nter1on§0f
the structure, mak1ng sure,
not to overload the flooring.
Workers must ‘not be working on

* the floors below any watl de-
“molitign.

; debris is“required to prevent’
too tuch: weight building_ up-on

Periodic removal of

Figﬁre,lf

.
H
. * ’
\ / . - . - . -
'
. ., * 3
. -
‘
.

Scaffold. ' floors. This creates lateral

SH-41/Page 9
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pressure, {pressure qo!nin?~from the side) on the lower parts of the wal) and*

. -causes prematire collapse. ) L
h ’ . ’ ¢ s - : " :
'~ . ' . . -
- UG eeette— ACTIVITY 3: ——
T o« .. " Number the itemsfbelbw t6 Bhow the  order in which build- .
X . . . - . ' ' . N
.. .4~ - ing parts shmfkgbe removed on a minor demolition job.
CL "7 ___ Remove lath'and plaster. . ) - T
. %7 _ Remove glas}. . ’ ‘
. . : ) , &
3 . ReTove wiﬂ]s. . : .
¥ ___ Remove roofs - |
! ' ___ Refnove chimneys. ~ TN\
- . ) . ' ’-‘\) ’
’ ) . - o : . .. . - ’
.+ | OBJECTIVE &  Discuss %he -rembval of debris from the .
- 00 . demolition site: P T :
. ‘ ‘L -
= Jb’! ' A common_rjsklin'demo]ftion is the unintentional overleading of part of

. the structure by the accumulation of deSF)T‘s fyom parté already demolished.:
. . [‘:b?is shdujd not be allowed “to Build up an.flpors or on other parts of the
structure, since thjs can overload and endanger it. Debris also constitutes
oy : a'trippaing and falling hazard, so it ®houid be removed from the wiside/of a.
' structure by chutes (é\ee Figu"re 2).¢ Where possible, these chutes rﬁay du[np‘ .
. & s directly into asdumpster or debris receptacle for easy removal to a p'roper\\
“disposal site. U . ! T
When chutes are not practical, ¢ \e must be taken o ensure that ‘a1l
debris storage areas are, kept\c]ear oi\rker;. ‘For thi§ purpose, the areas
shquld be barricaded off. If debris.is passed dowp through\f]q’qr o‘pem‘ngs,
these openings must have curbs of bumpers to prevent equipment such as wheel-
. barrows from run;li'n:g}vér the edge. : Y
‘ The buildup of debris on the grodnd floor level can impose side loads on
. the lower story walls. Therefore, regu]al'r clearing of ‘debris. is essential, .

" and dum’ng'fﬁese clearing op'eratidn;, all dropping of material should cease.

| . /
N ' . 1o

®page 10/SH-41 - - °

[
;
/

.

»

-~




Rt

L]

{

L

-Figure 2. Chute for debris removal.

.

. debris remoQaL opera-_
tions conducted inside the
walls 6f a structure ark
usuaﬁy accomphshed thr‘!ugho
floor ﬁgles ‘v, When they are.
ava1,ab1e )ex1st1ng fm\r

holes sugh-asslevator or.
‘ventilation shdfts shoulg‘be

used for thig purpose. In
any case, ffloor holes must

“not take up more «than 25 per-

ceqﬁ\of the total floor area

on each level,* Warning signs
-

must be posted on-each floor

having an opening for debris

removal, and floor holes

Amuét be enclosed by a bumper
Y - .

four inches wide and six
inches-high. A1l floor, holes

not in use should be covered
with planks -that have been
secuored to.prevent movement.
Debri? clearing operations

on the~bottom floor must-hot -
begin until all dumping has

- stopped. Nhen-]oadfng debris

into a tru¢k for: remova] from the demolition job site, gpecial care should be

taken not ‘to overlaed the truck, since overloads can contribute to driving

acciden .
"Ovexlegding"” can happén to people, also, and debris removal involves

some lifting and carrying. When 1ifting," use the approved method outlined

below: gz . .

\ - .
«’e up the load first, before you try to 1ift it. If the load
. ooks too heavy or awkward, get help.

+ Do not try to 1ift too much yourseTf.

14
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* Squat close to the ]oad you are going to 1ift. Keep your back .

\Straight.

* Bet a good grip on the load. A .

. L1ft with your legs, smoothly and evenly, keep1ng your back
—"""straight. . .

1
 Pace yourself. Do not try.to carry the load too far.

* Squat to s&t the load down. Do not twist your body:
« Remember — 1ift with your legs, not your back. '

3 L A ‘ . .
Storage areas for debris should be set up outside the walls of any struc-
ture bginb demo]isﬁgd. As discussed earlier, debris should n;;gr be a]]owed.
to accumulate in the‘Work areaé because it repreéent§ a hazard to workers and
@h unattractive nuisance to the general public. Storage areas should be lo-
cated in open areas on the job site to allow for easy access by méchingry o - *
when final removal is begun. The storage areas should be blocked off by ’
barricades. These barricades may be of the horse type and'should be highly

"visible. The storage area should be kept closed at all times when debris is

ndt being removed, and®the-area should be inspected at least daily for fire
or other hazardous conditions.

4
]'I' )
I

y
— ACTIVITY 4: masssssss— . I
1. List two reasons why debris must not be a]]dWed to -

. build up in bu1]d1ngs that are being demo]1shed .
a. ' . -~

- b. ‘

2,/1 Name two means of removing debris from a structure  * ‘ P
that is being demolished. : ) - o o
a. . . . , i i - ’
\ b. - > !
v e ;
( . - [}
N - .
: / K
SR | X -7 . ,
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. OBJECTIVE §5: C1te re§!nactzons concerned with workers
conduct1ng act1th1es ahg‘e other workers, and the use
of persona] protect1ve equ1nnent

".;- ' ' ~
K When work 1is be1ng conducted on several 1eve]s of stories at a demoli-
tion site, extra care is requ1red Workers on scaffolds ﬁys; be carefu] to
push debris inside the $tructure, since- debr1s fa]]1ng outside the structure
could 1nJure othér workers on a lower Teve] Debris should ndt be allowed
to accumulate on scaffolds since it could easily fa]] onto workers below.

When working above others on “the JOb site, workers should also keep a watch-

R eye on their tools.

When. work is being performeém;bove an access to a structure, a canopy
ggle to w1tHstand a. 1bad wf 150 pounds per square foot shou]d be constructed'
to gasure é‘gé entry.

Guard railing consist1ng 9f a top ra1], an intermediate rail, and a toe-
board must be provided on a1] open sides and ends of elevated working plat-
~¥orms. The»top rail must Peﬂat Teast 42 inches high, and should be of at
least two by four inch 1umbeF of the equivalent. The intérmediate rail
should be made from one by six'1nch lumber or its equivalent, and Tust be in-
sta]]ed about halfway between the ‘top r&il.and tht platform surface The toe-
board shou]d be at 1eas£\f0ur inches high, and adequate screening shPu]d be
used bétween the toeboard and sop guand ‘rail where there is danger of materi-
a]s falling from the platform.- Support’posts for guard rails should be spaced
not more than eight fget qéart%
=~ . Fall protection deijesg§ﬁ as lifelfne systems and safety nets must Bé

CQ\ job sites. Lifeline systems consist of a

4

provided for workers on demolitio

'sdkety belt that is worn around the waist, a lanyard (a short piece of rope

or webbing), and a 11fel1ne wh1ch!1s connected to a secure part of the sgruc-

ture. ~ Safety hets, extendlng ouJ'at ]east eight feet beyond the work surface,’

may a]so‘pe used. o -
Hazards in demo]1t1on work are numerous, and range from sharp edges on
§
debris to exposure Eo hazardOUS chem1ca?s Persona1 protect1ve gqu1pment is
des1gned and worn to protect the, worker from these hazards. Protective equip-
ment incRides safety g]as;es, face sh1e;ds, ‘hard ha®s, safety-toe boots,
. . . s

- ) ' e : » »
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respiratory devices, ahd proper c]oth1n9 This equipmenf'mdst be, provided

and used wherever &t is necessary !

Eye and facé protect1on dev1ces consist of safety glasses;, goggles, face
shields, welding gogg]es, and welding helmets (F1gu?e 3). Safety glasses and

/’s§§§\\-'e

74717 r/ &y, )
- / I/// /IA

»

\ o Fiéqée 3, Pensonal eye protection devices. (, .

) N . -
gogjles are deézﬁﬁzd to protect the eyes from dust, flying particles, sparks,:
and sp]asqfng ]1quid§ (Figure 3a). Face shields provide the same protection

.but are usually worn over safety glasses or gogg]es'in order to protect the

ful] face (Figure 3p)("ﬁe1ding goggles.and helmets are usesrgy all workers

engaged in welding and cutting,-and by all workers assisting in these activi-
' ' ties (Figure 3c)./

hats is required for, all workers
on the job site (Figure 4), since
» they:protect against head injuries
caused by falling objects or de-
bris and by bumping one's head.

~ Hard hats should, always be worn- by
4

Figare 4. -Hard hats.

-

&>

-
P
B
-
L ] . / . /, *
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The use of "safety" or "hard"-

everyone at a demolition site,.




regardleSs of a person's activities.

. - [

Foot TnJur1es are common in demolition work; therefore, safety shoes.
must be worn on these job sites. Safety shoes should have thick soles and"
steel toes.

of material on Xhe foot. 'Safe footwear is essential, so street shoes °

sneakers, or othex unsafe shoes -must never be worn by demolition workers.

~
N :
The use ofg espirators is required mhenever workers enter areas that ]

are dusty, def1c1ent,1n oxygen, or, that contain hazardous airborne contami- ”’"
‘ants Resp1rators must be carefully selected to match the enviromment im

which they are to be used. Disposable, single-use respirators offer good

protect1on in dusty areas. Cartr1dge respirators that use cartr1dge Filtérs
to pur1fy the a1r are good for dusts, fumes, and gases. Powered, air- pu51fy-
ing resp1rators contain a blower that passes contaminated air through a fil-

ter where thé contaminarts are removed. These resp1rators are approved only -

for dusts fumes, or gases Specified on the filters. Self conta1ned breath-
ing apparatus involves the use of an air supp]y tank carried on the user's
back, 'similar to scuba equ1pment used by divers. These respirators are used’
in. oxygen-deficient-areas such as tanks. Remote afr-§upplied respirators
draw from a centra] source of clean air that is pumped to the worker through

a supply line (see Figure 5).

_Besides ordinary dusts, certain hazardous mategials may be present ‘on
the demolition Job;s1te. Asbe;tos, long used in construction faor its thermal

‘and electrical 1nsu]ating properties, constitutes a real danger to hea];k’

when it is present 1n friable (easily crumbled) .form.T Although eng1neer1ng
controls (such as dust collections), and good work practices (such as wetting
down asbestos during demo]1t1on to -keep'it from becoming airborne) can sub-
Staptially reduce the risk of asbestos exposure, resp1ratory protection and
pro(ect1vé c]oth1ng are aldo required to ensure worker safety. Specific
perm1ss;ble 1eve]s of exposure to asbestos have been set by OSHA (Occupational
Safety and Health Adm1n1strat1on), and when the concentration of asbestos

< 7fibers exceeds those levels, proteCt1on must be selected and provided.

Demo]1t1on workers sometimés encounter PCBs (po]ychlor1nated b1pheny1s)
these are organ1c caemicals often found in transformers and capacitors. PCBS
] - . .
have been identified as potentially cancér-causing. Exposure to PCBs can’

” occur'é?;sugh attempts to drain transformers for salvage, or from*spills from

o ' :  SH-41/Page 15.
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Figure 5. " Respiratory safety devicds.
\ A !

61d or damaged transformers. Protective clothing and respirgtors are required’
#h work areas where PCBs are present and pave not ¢OGme under‘control through

engineering or other precautionary meagures. .

‘;rained in theYroper use and maintenance of respira-

tors. It is essential for persopal protection that the correct respirator be

A1l workers myst be

selected for each individual situations since the wrong respirafor can be

worse than no respitator at all. T | ‘ )
. Safe work clothing should be worn by all demolition workers. Work
clothes should be free from oil and grease and showld fit well so that they .

. . > N '

do hot get caught in debris or mychipery. Jewelry should fiot be wornon the
demolition job site, as it could\a]so catch in machinery Qﬁ materials and
cause injury. . Good, general duty gloves shoald also be‘worn’by demolition \

workers. Specjal clothing may be required'for the handling of hazardous K
. N ’ 4

.
. L ..
. . ‘ ‘ .
+ ° .
.
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.materials. Goverdnent stanJards shou]d be checked beYore(hand]1ng any haz-

ardous mater1a] ':' ' , ~ '
- A . | 2 N
§ ' s J‘ * . - S Kl * h .
.' - ) Lok ’_ ACTIVITY 5: onsse—
« .- 1. _Cite four restrictigns concerned with workers con-
"o ‘t 0" 0 .c . *
¢ P ducting activities above other workers.
. " , ‘“ ’ aq Ir - . . +
- ) b., N . il 2
‘ / L. ) ' - J

.. . - . p

' d. A

\ 2. List five types of bersonat protectiJe equipment ’ ’
that may be used{n demolition.

L ) <

— : ‘; vl

OBJECTIVE ¢: Canpare major and minor demolition thy def-
initign, pre- -demolition a£t1v1t1e>, and structural pre- (/ ) _

paration.

P ) S . -

Major demo]1t1on is defined as the wrécking or, demolishing \bf any struc-
ture over 25 feet in height. Re1nf0rced concrete or Steel may comprise jts
stfuctura1 support, a]though many older strudtures that are major demo]rt1on
johs may be structurale supﬁbrted by other material such as wood. Demo]1-
t1dM jobs are also categor1zed as maJor when they involve structures that are
located next to a bu1]d1ng that is to be sayed, such as in cohgested urban
areas. ' T :
* Major demolition jobs-can include the Xull rghge of 1ndustr1a], commer-
cial, and res1deqt1a] structures. Br1dges, piers, and- rajlroad facilities
are major demo]itioh_jobs, also. Preparat1ons for major demolition _jobs are,
shhi]ar in many reépecgi’to those used in minor demolition, but p]ann1ng of a
major demolition }Qb u S]Jy involves a much greatér effoht then that of a

S SH~41/Page 17
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' m1nor demo]1t1on More people and equipment are requ1red and the 30b site

is usually more congested and potentially more hazardous*at a major demoli-
tion job. More debris w1]] be produced at a major demoltt1on site, so plans
must be made ‘10 hand]e bh1s problem. The difficult task of removing struc-

tured steel and re1nforced cement requires careful p]anhing, and major demo-

lition jobs usually requ1re the use of chutes to remové’debr1s\\ Temporary
structurés’ to protect adjacent byildings., and. shorings to hold the structure
upwntil it is ready to be brought down proper]y are. also required. If the
structure can be wrecked by mechanical means, *a crane Wreck1ng ball must
be cons1dered Hand1ing these added dqmens1ons of a mjﬁﬁr demolition job is
a comp]ex process. ° ' .

- As in minor demolition, one of the first steps to be takem at major de-
molition siteg is to restr1ct the area. This is accomp]isheo by the reloca-
tion and/or protectson of pub]1c thoroughfares with fences, sheds, and bar-
ricades, as well as by the posting of signssgiving warning of demo]1t1dh.

- Onre the area Has been restricted, an engineering survey of thE.struc—
“ture must be conducted by a properly qualified-person experienced in demoli-
tion work. This® survey should consider all of the planning elements previ-
oqslj djscussed, and should result ‘in & determination of the type 3?‘demo]1—
tion to be used to wreck the structure. The condition of all wa]]s, floors,
and framing should be reviewed. Adjacent structures myst be considered in-
the planning and property boundar1es checked. Necessary permits should be
obtained from the Tocal governments and the location of the nearest hosp1ta]
“firsg-aid station, p9I1ce station, and f1re/stat1on should be noted. A copy
of the engineering surve?kshou]d be at tfie job site so that it may be res
ferred to d% work progresses . - _

A1l electric, gas, water, steam, sewer, and other service lines must be -
shut df?, capped ,or otherwise controlled, e1ther at or outside the building
per1meqpr, before demolition work is started. Any ut1]1ty company that is
invalved must be notified in advance, ‘and .the necessary approval or services
must e obtained. If it dis necéssar to maintain any power, water, or other
ut1]1t es during demo]1t1on, sudh\!1nes should be temporarily relocated and

protected by barr1cades or other devices_gs appropr1ate

. ' e . i
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—eeeee—— ACTIVITY | —
1. L1st three factors that contribute to thee complex- \
. " ity of a major demolition ng
h a. ,
‘s b, ' ¢ ) " .

.C. . v . - % .
N . N N : . . ‘ 4

2. Name three pre-demolition activities for major de-

molitgon.
[
a. . Y
b- ’é [
b <
C.
4
) . q
OBJECTIVE T Describe the special re&uirements‘for -
P . floor openings, stairs, passageways, ladders, ahd ‘
chutes. . ?
¢ L4 * &

In majog demolition jobs, ﬁume(pus precautions must be taken within the
interior of the st}uttu}e to allow for debris removal/ and for safe movement
of workers. o - oo '( ,

. Debrws removal operations conducted 1ns1de the walls of a structure are
usually accompl}shed through floor holes. When they are available, existing
floor holes supﬁ ag elevator and venti]atwon shafts should be used for this

rw\lgk'a structura] engineer shou]d be consulted prior to cut-
ting floor hoiegt F]oor holes must not take up more than 25 percent of the
t total floor area on each level

Support beams are

purpose. Othe

< ' 'J: ) .« (see Figure 6).
. ¥ o~ to be left intact wherever possi-

ble- and when floors are weakened

or made unsafe, they myst bé shored
‘ to carry the intended load from de-
: molition operations.

Figure 6. -Floors should be opened up . Each entrance to every level

to-let debris through but sufficient
boards shouldd#be left for access.

with one or more floor openings
must be Posted with WARNING signs

»
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that indieate thie nature of the hazard. _ _ ‘
) During debris removal, the hole on the uppenmos£ floor from which debris
is,béiﬁg dumpeq should be enclosed by togboards_four inches wide and six
inghes high. Intermediate floor openings should be barricaded by a substan-
tigl raiﬂiﬁg 42 inches high, that ﬁnp]udes a midrail and a toéboard, and is ‘
1oc3téd*§t 1ea§t Six feet\;:om the opening. Debris cleaning operations on
the bottom floer should notybegin until all dumping has stopped. 1 ..
A1l floor obenihgs jhat are not bei}g used as material drops must be

Eovered with a material capable of withstanding any load that may be Hmposed./ .
This cover myst be properly secured to prevent its movement, and should be t

flush with the floor level. . _ : ' <
i! . Areas into which debris is, dropped that are outside the exterior walls

of a structure must.be adequate]y.prétected to prevent. p
20 feet to the’outside
hute. Such chutes shculq

be designed and constructed .of sufficient sﬁrength to eliminate failure due

ons from entering.

o . "
' Debris that is dumped a vertical distance of more th
- o4 building must be dropped via a fully enclose

-

'V(to impact of materials or debris loaded in them. To this end, a chute should

be'designed to change djrection every 120 feet, 'and paddles or baffles should .r
,be inst%]]ed as needed. A ¢hute should ‘be adéquate]y secured to its support-

> .
ing members. - ' . e

Eloor openings Tust be Provfﬁed at each level of a chute where debrié
dumping is anticipated. Openings at all levels except the top floor should
. be as close to the floor (or other‘p]atform) as possible, and extend Qot more
than 48 inches—im height. A substantial guardrail apprdximately 42 inches in
height shoula be provided. Any space betweeri the edge of the floor opening
and the chute should be solidly covered. When material is dumped into a chute
by means of a wheelbarrow or a mechanical. device, a‘sgcure]y—attached bumpgr,
‘ not‘]ess than 4 inches thick by six inches wide, should be provided at each
. opening. efch opgning should be provided with a means of closure, and the -
R opening should be kept closed when it is not in use. °
' 'The discharge é}ea of a chute must be adequately protected to prevent
persons from standing or passing under or near the chute opening. The dis-
Ehapge end of a chute should be proviged with a substantial gate, that must ~
be closed when operations are not in progress, and when “the receiving truck

L

L . &
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' or container is being changed. A competent employee should be assigned to

_control both the operat1on of the gate and the vehicular traffic in the vi-
cinity of the chute -Under 10 circumstances should any emplpyee enter a
chute for the p rpose of clearing accumu]ated material or debris.

Only those stairways, pasgageways, and 1adders'designated as means of
access to the structure or building must be used. Other a#bess ways must be
entirely closed,off at all times. All stairways,:pagsageways, ahd‘]edders

. should be inspected periodically and maintained.in a ciean, safe condition.
When a stairway is used to get to the work area, ignnust be lighted dnd
-covered over at a poxnt not less than two.floors below the fioor where work
is being performed. Passageways should also be ]1ghted and protected.

When ladders arg used at the demolition site, they must be free of
cracks, splits, and other deformities that would weaken them. - They must be

‘“tree of all oil, grease, dirt, or debris. A1l ladders must be segured at '

- the top and bottom against. s]1pp1ng Ladders should extend at least 36 inches
~— - above the floor, p}atform or other level to which they provide access. ;}The
. ideal angle at which: a ladder is set is 75°, or one foot away from the struc-
‘ . ture for every four feet of ladder, rrleaiured from the grgund to the upper sup-
port point. :
' _ ACTIVITY‘ 7: —
(Mark these statements true or false.) '
" 1. Floor openings for debris removal must
) cover less than 1/3 of the total t]oor, *
area. ¢ o )
2. Chutes must change direction every 200
feet. R )
\ 3. Workers should never enter a chute to
’/) clear accumulated material. .
. 4 Ladders must be free of split . cracks,
. oF deformities. )
) g P ~ =
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N OBJECTIVE. 8: Discuss briefly the removal sequence . ".

P : , Ce
Q\‘; during demolition. ‘ ‘ ) .

} ’ Once -the debris removal preparations have been made, the actual dis-

mantling of the structure may begin. Following the general rule of demohsh- F "
ing a structure in the reverse order to which 1t was constructed, the roof
~and walds of the uppermost floor are removed f1rst Masonry walls or other ‘
sections of masonry must not be permitted to fa]] upon the floor until «it. has
been determined by a qualified persdn that the f]oor can safely carry such a’ R
load. Any lath wz‘k or plaster should be str1pped of f throughout the build~
ing to eliminate dust. wat7r shou]d be used to reduce dust during this pro-
. cess. If the structure has'a steel “ske]eton,” the.steeﬂ should be left in
place during the removal of the masonry. A1l loose material should be re-
moved from, the skeleton as work progresses dbwnward.
Workers should work from secure scaffolds wherever it is practical to do
s0. They.should never be permitted to work on top of ‘any wall, since this is

. a dangerous practice. Any wall that is left standing at the end of a shift \
' must be properly shored or braced to prever(t premature co]]apse . ‘ |

When repGvy ors, planks of ample strength, not less than two inches ..
by 10 incheg in size, 4hould be used by workers who are breaking down the
area betwgen the floor/beams.. Safe walkways should be provided for workers
to rea;h the work area. ‘ -~ ‘
v ) . .

. ‘_ ACTIVITY §8; SEE—
' (Fil1 in¥khe blank.)’ ‘ o

. h ‘11_'5‘ ~

o 1. Remove walls level by Jevel. in order to
J(/ construction. . K v
2.. should be used to reduce dust during
stripping of lath work or plaster. . . . ) ‘
3. Workers should never be permitted to work from the
top of a . ’ '
4. Any wall left standing at the end of a*shift must
' be properly to prevent pre- }
: r mature collapse. )
‘ ®
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demolition. ™ » S . ‘ e
enc — l R \

* There are several rules that must be followed if the stor1ng of debr1s

on the job site. First, _the stab1]1ty of the structure must be cons1de*ed
An 0old bu1]d1ng that is already weakened by age, deter1orat1on, or fire may
become less stable ‘as demoditign progresses, and the extra we1ght of debris
.could cause premature co]laﬁ%E

areas may be requ1red and the storage of debrls on ani“f]oor must not exceéd

Shor1ng and bracing of many f]oor and wall
the allowable floor loads. In structures that have wooden f100rs, f]oor- !

boards may be removed from not more than.one floor above the curb in order to
provide storage space for debris. Falling material must not be permﬁtted to

endanger the 'stability of e structure. In structures made of fireproof con-
struction such as dteel, reinforced'contrete, or masonry, the flgor arches or
supbortg (to an elevation of net more than 25 feet above the curb) may be re-

- moved to prov%de debris storage space. Debris shoq]q(never be allowed to

accumulate against walls, qi'the lateral pressure its weight imposes could

weaken the wall andkcausefﬁrémature collapse. ‘Debriscshould be removed from -

the site as soon as practicable while any material that is to be salvaged

"should be stored in a safe location on the site. All debris storage areas

muét be blecked«#off, except for the openings left fpr debris removal:

- — KCTI\VI'I;Y '9:

“

. 4 L.
List debris storage requirements dur1n@§§emo]1t1on.
1.

? < - 1

2. |
3. , : N
4

i

. * L . &
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OBJECTIVE 9: List debris storage requirements during | -
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OBJECTIVE 10:  Describe fhe process of derﬁo]itiorL for ‘
steel structures, ™ncluding the use of mechanical ’

o equipment and. explosives. . . / .
: + - "

-

¢ While mamy strugtures are d-emohshed by hand, there are other means of
' =, bringing a structure down. The use »f mechanical equ1pment and e&p]oswes
. are examp]es of these different methods of demolition.
- Demo]1t1on of7a steel structure involves the lowering of steel member?
to the ground by machine. Steel construction must be dismantled column
1ength by column 1ength and tier by tigwl Thesfirst step in dismantling a
stee]‘ structure is to unbolt the joints. where the members meet, or to cut P
t w1th a cutting torch. -Workers must be very carefu] when d1smant]1ng
N ‘e these” joints because the steel members may be-everstresse% due to settling or '* .
i age, and if.so, may $pring apart When re]eased When workers are preparing
to_lower the stee] member to the ground _g tag ]1ne or guide rope must be
used to keep the member from swinging. The hook of the crape line should be -
placed as near to the gcenter of gravitj of the steel member as possible.
Since much of tite stee] taken from a demolished structure is salvaged, an _ .
. agpropﬁate storage area should b,e estab]'lshed for this material. | - ’
. ': . There are numerous types of equ1pment used in demolition wark. They in-
. ' . - clude cranes, dozers 1oader5, and backhoes, as weH ~as several d1ffere3t T
‘ kinds of trucks: n'lhamed expemenced personne] should operate th1s '
' equipment. - There are several general rules for demohtmn by rpachme. No
portion of a structure should be demolished by- mechamca] means, when “that

portion 1s more than four times hi an its distance.from an _area being ,

used by bedestr1an or vehicular traffic. en a crane equipped'with a clam-
he]]-type bucket or demolition ball is bein§ used, the bucket or ball must

o ‘ er-be swund\over the heads of workers on-fhe jo-b site. The weight of the
o ition ball st not exceed the recommgrded 1imits for the equ1pment set

b;/ its manufactungr, and under no circumstafdes ehould a worker be allowed to

. [ : “ L »

ride on or to work“rom a demolition ball or bucket. . ©

- ' Crane operators must foldgw the directions of a trained signalman when i

- . _demolishing the structure. N_h“e‘n a crane is being operated near er ~]‘1'~nes,
'.,‘-' ‘allgperﬂpne] should exercise extreme care. "The local public utility °

. . . !
. ‘. 4
- . -
I3 " -
” - ’ . [}
' " . .
. N .
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& . ,
. company should.be consuited %f ahy doubt exists as to the preSence of power

4

lines and cables.

be(

operated by trained personnel and'equi'pped with ROPS (ro]]-over\protection

) <

AT1 dozers, loaders, backhoes, and other debris-removad equipment showld

. systems) or ,a canopy. These will protect the worker should the machine roll
or tip over. A1l equ1pment shou]d have back-up alarms that sound when the
equipment is in reverse. Dur1ng demohtwn, continuing inspections by.an
experjenced person should be made to detect hazards resulting from weakened

' " floors, walls, or loosened material, Debris from these hazards could fall on
a machine’. . When shut down for the day, all eduipment should be parked in a
—* secure area far enough from ‘the structure to prevent damage and the keys
" should be removed. L
The use of gexplosives &o demolish a’ structurevmust be done only by a
fu]]y qualified and experlenced person who is certified to perform such work.

Pr1or to the blasting of any structure, a complete survey of all adjacent

structures and underground u‘t1ht1esfmust be made by a qualified person.

. When there is-a possibi]ity of excessive vibration due to blasting operations,
'. 4§e1sm1c or v1brat1qn tests should-be taken to detennmgpropér safety Timits
to prevent damage to adjacent or nearby buﬂdmgs, ut111t1es, or other prop-

. ’ er‘ty. {\\ . T / ’ '/}.

.
i.g use of explosives to Wentire buildings is not be permitted
hles$™there i§ adjacent vacant?land in all directions equa] to 75 percent of |

s ) the height of the building being demohshed The use 0F explosives to demo-
‘ Tish smokestacks, sﬂos, or similar structures is permitted as long as the
\ direction of Ythe faH contains- a m1n1mum 90° of open space extended outward
Meadh 150% of the height of the structure
‘ AT1 workers must.be c‘le'a'red from the job site area prior to blasting.
There should ﬁ an adequate alidible system in use to give warning before f1r-

ing and when danger has passed. A preliminary warning, allowing time for the N

danger zone to’ be cleared of workers prior to firing, should be given, fol-

lowed byan 1nmed1ate (final) warnwg, indicating that firing is 1rmnnent

- «" Firing should take place,kimmediately after the final warning. . »

\ . Warning signals should be given only under the direction of the Competent
e

rson in charge of the operation, who should ensure that the area is clear of

Ed 14
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personne] before he or she gives the- final s1gna] to the shot firer. fhese

signals should be easily distinguishable. S1gna] f]ags, look-outs, and
notices explaining warning systems should be posted at all approaches
Precautions should be taken to protect other propert1es from shock and
vibration, and flying'debris shou]d be controlled by means .of blast mats or
baffles.

been observed : . '

.

The charges should be fired only when all safety precaut1ons have

. ‘ - .
‘ ACTIVITY 10:. —

- e ]
/(Chobdses the correct anhwer.)
1. A1l of the followgng are safe and/or established
practices for demolition of a steel structure
except: ‘

a. Steel construction must be dismantled column
]erﬂq by column length and tier by tier. . » .

The joints where members meet must be un-
bolted or. cut. . -

C. The hook of the crane line should be attached
to the end of the steel'member.

A tag line should be used to guide.the steel
member to the ground.
" " 2. Demolition safety depends upon: ’

a. A fully qualified, experienced, certified
pgrson to perform the work.

b,

b. An audible alarm system.
A careful pre-demolitiom survey. ' .

Ce
d. Use of mats or baffles. ) . :
e. A1l of the above. - ¥ .
- ‘ ) l"’ -
. REFERENGES ~

7 T

American National Standard Institute.

(Approval Pending), Revised 1980.

Safety Requirements for Demolition.

o e

/R

National Association of Demolition Contracts.

Demolition Safety Manual.

’
Chitago, IL:

-

Page 26/SH-41

(Approval Pending), 1981.

gJ




s -
/ “ ‘1' ©
: [
- Lo o ’
L%
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© 2. Engineering. survey.

‘ . . ANSWERS TO ACTIVITIES

i

ACTIVITY 1
1. False. '
\
2. False. . .
3. False. "
4. True. i
) .\ ' . .
ﬁACTIVITY 2 ) . __". ' ) .
1. Restriction of the area and protection of thoroughfares. - 4

3. Location™and protection of utilities.
Y

ACTTVITY 3 . oo

&

<+

2
1
5
4
3

ACTIVITY 4 A ' . . .

y. a. The floprs tould bécome overloaded, leading- to premature collapse.-
b. Debris constitutes a triPping and falling hazard. '

2:° a. Chutes. - '

b

F]opf holes.

ACTIVITY 5 . - \ : R
1. a. Take extra care when work is being conducted on several work levels.
b. Do not let; debris accumulate on work platfor%s.

’ L]

Lo~ : | o
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c. Construct® canopy over entrances to protect workers from falling ‘ .
debris.
—_ ‘
‘d. Prov1dg fall protection for workers.
2. (Any five.) . ]
a. Face and eye. prBtect1on-— safety g]asses,,gogg]es, and face shields.
b. Hard hats.”
c. Safety shoes
d. Ne}d1ng gopg]es and’ he]mets e
e. Resp1rators : ~ g
f.  Safe work clothes. . e
. /’ -
ACTIVITY 6
. 1. a. The structure is: over 25 feet high. -
' b. Made with reinforced concrete. : ] ~ -
c Often next to a structure to be. saved. e
2. a. Restrict the area. .
b. Engineering survey. 4
*  c. Contact utilities. ./ ' ' )
S . . .
. ACTIVITY 7 - ' .
. False. : - : . )
&
2 False.
3. True. .
N # . I .
J 4 True. .
. ' - )
ACTIVITY, 8 : - A
1. RECLrse. \
2. Water., > , .
3. Wall. _ / .
4 Shored/braced.
ACTIVITY 9 .
L Determ1ne stability of structure ——r £~_~
2 Do not al]ow debris to accumu]ate on floors or against walls.
* 3. Rehmove debris from- site as soon as practical. <o //
4 Sét up special'storagg'area for sa]vpgeab?e material.

3i ’ o
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