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B A , INTRODUCTION _
z \ A ‘ ) )

Work-related accidents have caused thé construction igdustry.to focus

——

upon the tmprovemgnt of working conditions and accident prevertion programs,‘
especially 'in the area of structurdl steel erection. “The potential for sers.
fous «injury or death exists for steel_erectors as a direct result of the
types of operations performed and tools and equipment used in this skilled
trade. . ‘ .o s

The contractor's most valuable asset is the worker. Skilled workers
must not only work swiftly and accurately, But also safely, if a project is
to be completed on time and within bid costs. Accidents cost in time, mate- ’
rials, and increased insurance premiums, all of which are Bu11t into bid
contracts. Therefore, safety s important if a contractor expects to m3ke a
profit anq~:eta1n the skilled workers oecessary to a successful contract1ng
organization, . __— -
' This module identifies, typical jobsite hazards encogntered by steel
erectors, as well as providing -safe job procedures for general and specffrc
¢onstruction act1v1t1es. -1t will provide basic information relative to ’
tools, equvpment,,and materials used in contémporary steel construction of

¥

buildings, signs, and other steedsstructures.

'3 R E
OBJECTIVES

Ve

- e v e

- Upen complegion of th1s modile, the student should be able to: ‘ .

.

State the general safety consideratfons for 11ft1ng and hoisting equfp-
ment, includipg manufacturer 3 capacity rating" and safgty factor.
(Page 3) . . - 2 ’ '
G1ve three safety precautfons or good practices concerning the use of

. air tools. (Page 11) g - . o
Describe the general safety features of some impact tools. (Page 13)

1

Dvscuss’types of fastenens used in steel erection agh safe th proce-
dures for the use of each type. (Page 14) .. :

L, ™
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5.

10.
11.

‘'

Page 2/SH-39

" ciated with we]ding

.
o

/Nan'ie the three basic categories of we'ldinfand discuss hazards asso- .

(Page 16) DN .
L1st the main’ hazards associated w1thxdr1111ng and reaming, "plumbing

up," and connect1ng when erecting.steel. (Page 26)

_ Explain the reason for add1t1ona7 safety problems when erecting steel

] 4

during plant “operations., (Page 29) - , o ~
List the general requ1rqgents for personal protect1ve equipment 1in
steel erect1on operations, including mention’ of four operations that

requ1<e eye protectiop. - (Page 31)

. Describe the dangers of working under ar near live eleq;r1ca1 wires.

! (Page 35) o )
Name two external-forces which affect lateral bracing. '.(Page 36)
" List,requirements for\ temporary flooring. 1Page 37) Y
'V og /
- . \

-
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SUBJECT MATTER

i OBJECTIVE 1k

State the gen
for 1ifting and hoisting eq
turer's capacit) rating" and

e‘al safety consideratdons

uTpment,

including "manufa
"safety factor.

C-

{

Hoisting’equipment and apparatus are used‘extensively for transporting

(

A

togls and’building materials'from one legel'to another on' steel erection
jobsites. .Szgﬁﬁhdistinhheduipment may - consist of electrical,
h

hapd-operdte

the loads carried (heavy steel beams and concrete forms) and the hé

oists,.or powered-stationary or mobile cranes.

pneumatic, or
The nature of
ights in-

volved make steel erection Jobsites even more hazardous than other const

tion jobs.

A 1

CRANES

use of heavy h01St1ng equ1pment.

(i

Thus, certain precautions should “be routinely followed in th

Types of cranes, %ost typically found on steel erection, jobsites are

hammerhead tower cranes, overhead and gantry cranes, and crawler
tive, or’ truck cranes.

operatinyg procedures

applied to the operation of most cranes.

Each type of crane has its own speCific set of safe

M L]
locomo-

However, a few general safety guidelines can be

"A11 crane operators must be

tigined ‘according to the specifications listed in OSHA standards. (The

training requirements for crane operators are listed in 29 CFR 1910.179 and

1910.180.)

 The most: ba51c requirement for crane safety fs that the employer must ~

.

+

L]

‘comply with the crane manufacturer s Specifications and limitations. :
Rated-1odd capacities, recommended .operating speeds, and special hazard

warn?ngs or fnstructidns shouid@be v1sib1y posted on the equipment to which

they apply, as well as being visible to the equipment operator while the

crane is in use,*

specific uses, no quifications or additions to the crane should -be-made

without® the written, permission of*the crane manufacturer.

The term "rated 1oad" refers to the weight of the load that Way safely
be lifted by.a crane.‘ The rated 1oad must be plainly marked on each side of

(g

i

P

Ty .

Because cranes - are carefully designed and &ngineered for

. SH-39/Page 3
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g the crane, and on each hoisting unit when-more than one’hoisting unit ’
) . ‘exists. The rated-load capacity must alsq_be identifiable to the crane

operator while the cpane is in: use The weight of the load to be }ifted ,;
will be known by the trained and experienced operatoq The weight of
blocks, hooks, andtother devices must. be considered when the total weighteof
a load-¥s figured. The crane should never be loaded beyond its’ rated capac-
ity, except by trained and authorized personnel ard then for testing pur-
poses ' qnly. The capacity to safely 1lift a load decreases as the -length of
the boom increases, a job is added, or the. radius ef operation is changed.
_The crane should be kept Tevel, with weight evenﬂy distributed. Unbalanced
positioning will place excéssive force upon the boom,

Centrifugal force can pose a hazard when cranes are making a lift. As
a: 1oad is moved and swung into place, centrifugal force may causé’ the laad

e to SWing ﬁacther than 1 *

expected unless the opera-
tor moves the .load inte
_ wplace very slowly. - A tag- -
line is recommended where .

centrifugal force-or wind '
: may be a. probf—n (See
" 'Figure 1.) . °
s - . . Three types of crane
Figure 1. Taglines are recommended where inspections should bq\per- ;’ v

centmifugal force is a prdblem. formed: daily; annuaT,

4
s ~ and Special. )
" -The crane should be  inspected prior to use on a daily‘basis, 6r at the ." s
beginning of each shift. This inspection sho¥1d include a check to be'sur&.' <
- that the machine is properly 1ubricated The brake and clutch as well as -
" each control should be operated to be sure that each functions _properly. :zﬁ, R
'possibte, the ‘load brake and limit switch should be checked at capacity or ,
near- capacity load. Efach part of the crane used in lifting or'moving a 1oad ' ff
, should be visually inspected. This includes but should not.be limited to [ f
o . ' o A;r -
N « l v . . ‘ ,‘t‘
’ oo ’ - ' A,
" ‘ t ! ~" 1'. Q |
- p 7 - 7 . ‘ 4 T ey |
sPage 4/Sﬂ:39 L . ‘ T we g
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sheaves, drums, hooks, Jib, and so forth. The boom or towe: shou]d be vis-
ually 1nspected for deformlty, twist, stralghtness, cracks or abra51on
leewlse,‘ylre rope must deo;jkpected for wear, kinks, or any other.condil:
tdons which may impair perfofmance. Wire rope is discussed in a later sJE-
tion of this module. Thé dad]y inspection is made to ensure that the equip-
ment is in immediate safe operatiBna1 condition. Should any deficiency be
found, Ahe crane should be removed from serv1ce until it 'has, been repaired.
A1l hoisting equipment shou]d be 1nspected annua]]y by 2 cpmpetent per-
son or an agency recognized by the U.S. Department of Labor.. The employer
must keep a log of the dates of inspection and the rEsults‘of inspections
for each piece of equipment.’ |
. The third type of 1n5pect1on is the spec1p1 1nspect10n and should be
made whenever the' crane is exposed '§0 abnormal stress such as whipping, - ,
' snapping, ovgr]oad, ‘o_r other poeswbje damage.

MATERIAL AND PERSONNEL HOISTS ) \

Mater1a1 and personnel h01sts can be either inside or outs1de hoists.
(Hoists can carny either material or personnel, but not both at the same
time.) Inside material. hoistways should be enclosed with heavy wire screen-
ing throughout their height. An external or outside hoistway must be en-
cYBsed with heav ire screen1dg and firmly fdoted or secured to the struc-
ture which it serves - Personnel hoists must conform to ANSI A17.1- 1535
"Safety Requirements forn Personne] Hoists.' )

Woistway enclosures must be ‘constructed so that when subjected to hori-
zontal pressure of 100 b, the enclosure will not deflect more than 1" and
- the clearance between ‘the car, and the hoistway enclosure is not less than
3/4" exgept for the sige used for loading nd unloading. Dodrs on hoistways
should not be less than six feet high. If a solid door~is used, thefe must
be a vision panel. Landing doofs should lock mechanically so that they can-
not be opened from the landing side, exce '

on the lowest level., Only the
-éye hardware

person-inside the car should be able to the car. Hook-and

is not to be used as a déor-]ocking devi n hoistways.
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-

Bells or 11ghts on a.hoisting system help to determine exactly where
ho1st platform is and in what direct1on it is tr;;:l]ng When a bell system

is used‘ the bell wire should be well-protected used every time the =

~hoist is operated. A bell or light system is preferable to a whistle Sys-

tem, (which may be, ¢onfused with other construct1on sounds) or to a hand
signal system, (which requ1res the engineer and s1gna1man tp be-in visual
contact). The follow1ng set of signals is suggested by the Associated
ral Contractors of America: c
“ 1 bell or light - Stop.
+ 2 bells or lgghts - Raise. _ ‘
- 3 bells o®lights Lower. . - <
« 4 bells or lights - Lower dewiy. 4 : .

' The signals shouid be cleardy posted bThe hoist rope can -be marked to
indicate each lan and should be marked with pa1nt and not rags or other
material that can&Catch and snag. - )

An@Mergency sXop switch should be located in the car and clearly-
marked "STOP." €Each\car intended as a.personnel hoist should/be marked with
a capacity and data pdate. . .

Hoists, especially ropes and @ngines used to draw the hovst, should be
inspected frequently. Preventive maintenance.yil1 disclose hazardous condi -

tions before an accident occurs.
F ] L' \
WIRE AND FIBER ROPE '

\

Wire rope and f1be<;gope are used extens1ve1y in construction for mov-
ingsand seEﬁr1ng material>~ Each type of rope has an_ application based upon
its physical characteristics. Fiber rope may be made of natural or syn-
thetic fiber. Natural fiber rope includes manila, hemp, sisal, jute, as
well as catton, asbestos, and other special ized materials. Synthetic rope
may be made of nylon, polyester, or polypropylene,‘and these materials have
ghe advantage of higher tensile strength and resistance to rop. -
N}re‘rope may be single strand wire or consjist of a number of wires
wound in lays around a core. The size, number, arrangement of wires and
strands, Sha to”types of~core determine the use of a specific type of.

-

Page 6/SH-39 T 9
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"rope. The greater the number of wires in a strand,'and the Qreater the(numc
- ~ber of strands,‘the more flexibility there.is in a rope. Flexibility is-q
pr1mary consideratioh 1n crane or derrick hoisting ropes.
Safe load limits for ropes are determlngd in e\perimenta) situations.
These "ideal cenditions" arelnot often the same as thosegencountered in ang
actual work site; therefore, 2 safety factor is assigned to compensate for
the rigors.of everyday Wear.' Assignlng a numbered safety factpr to a piece
of equipment or material is a way of relating the breaking strength of a .,
material to the maximum permissible stress when it is in use.
For. example, 1f 2 material hoist platform has a breaklng strength of
4000 pounds (under ‘ideal test cond1t1ons) and is des1gned with a-safety
“factor of" f1ve the platform should carry no more than 1/5th~of 4000 DOUndS
or 800 pounds. The maximum safe load would be 800 pounds. :
" The safety factor for wire ropes is found by d1v:d1ng the breaking
.strength (rated by the manufacturer or determined by testing) by the total
of the weights to be lifted (static load). Recommended -minimum safety fac-
tors are six for haulage ropes, overhead cranes, and derr1cks\ seven for
small electric and air hoists; and e1ght for hot 1ad}e cranes." - '
Al1 wire rope used in lifting and hoisting should be checked daily. ‘
There are three basic caubes of wffed?bpe deterioration: abrgsvon or wear,.
corrosion, or roperfatigue caused by bending, twisting,.or crushing. If the '
core shows through mo;ﬁ’lhan one pair of strands, or if there is-more than
one broken wire in oné strand: the wire should be removed from servicel-
Spliced wire must hever be used in critical lifting. Evidence of corrosiona
twisting, or other mechanical damage, as well as excessive wedr on outside:
wires of rope are indications that a wire is no 10nger serviceable. Any .
"defective rope should be replaced immediately with the same stze and type of

rope.
- Wire rope that 1s used as part of a ho1st1ng apparatus 1s part of the
11ft1ng machine and should be kept lubricated. -Each time the rope bends or
wraps around a sheave or straightens from a‘§1ack position, the wire strands
rub or slide against each other. .Lubriaation wtl] prE:ent excessive wear,

corrosion, and deterioration of fiber core'roge. Rusty rope is dangerous,

.
) a

SH-39/Page=’
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since there is' no known way of determining the depth to which the rust pene-

trates, and the amount of strength which remains.
N g ~ >

e

SLINGS AND CHA&NS

" Slings are lifting’ accessories made of Gha1n, metal ‘and mesh, or rope
They distribute weight more equally than a rope and hook alone, and allow
for' greater control of a'lead-as it is moved. The safety and efficiency of
"a sl1ng is dependent upon the p?oper selection of the sling for its pur- .
pose. . The type of lifting, the attachpent of rope .or chain tg the faﬁtﬁﬂg,
‘and the ma1ntenance and 1nspect1on of the sling afteqt the safety of the .
sl1ng,_also. '

»

The angle of the sling affects the work1bg load 11m1t Strains build
uprqp1d1y at ang]es gneater‘%han.60°. Angles less than 45° should be
+ avpided. ' - -
Space blocks and corner padd1ng added to ‘loads can reduce the wear on g
wire rope or slings used to hoist structural steel or other }oads (See ‘
Figure 2.)' ' '

A

[ S v ) /
~ . UNCOIL LOOPS PROTECT SLINGS ON*
HANG SLINGS UP NO JERKS STOP KINKS~ SHARP CORNERS .

»

Figure: 2. 'Corréct methods for handfing and §toring slings.

Slinds should be hung carefully when not in Jse, not, cafe]esﬁTy 1eft
lying about where they can be damaged. Slings should-be'iﬁspected caréfully.
for wear and damage and removed from service if fittings'are loose.

A chain used 3s part of a hoisting apparatus is no stronger than its
weakest link. Therefore, chains should be inspected link by link on a fre- '

~ quent basis andgdiscarded when signs of wear or damage appear. A chain |

>

-
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Small checks or cracks ln—;hd1v1dual llnks, elongatlons of 1inks, apd bind-
1ng of Tipks 1nd1cate stretching Bent or deformed links, thin areas caused
by rubbing, or any crushlngxpf lgnks;are also 1nd1catlonc thdt the chain .
should be taken from serv1ce and geplaced. tExposure to exce551ve heat or
electricity can also cause a chaln ‘to fail- under . toad condltrons. ‘

. A-chain should never be welded, or spllced by’ 1nsert1ng a bolt between ,
the links. Permanent identification’ tags are attached to chain sl1ngs by
the manufacturer and should never e’ removed yhen a chain is.used fon

’_l1ft1ng, the load !hould be taken up slowly to avoid o®rstressing the links -

"of the chain. Only clean_ attachments (rings, sha kles, couplings, and end-
Hinks) appropr1ate for the particular type of. chajn in use should be em- a
pléyed in hoisting. ‘ No open hook should be used with a byck®t, #cage, or .
skAp when material is be1ng h01sted over wbrkers. Each hook ? 1d have a

‘latch or other dev;ce to preveht the link from' sl1ppzng and al lowing the °

loat to fall. Whenever the throat dpening of any hook ' exceeds 15 éercent of v °

ted, ¢
stretched or cracked should be replaced -also. Hooks must'never’be welded,
nor should attempts be made to straighten or bend deformed areas back ta -
shape. Hooks .are made of metal that -is heat treated to cﬁeate strength. to
withstand stresses; this strength is lost when the physlcal shape of the
hook is altered 1ntentlonally or by accldent\ s

The use of a thlmble in an eye.splice distributes more equally stresses

op 2 spV)ce, and thus reduces the wear on the rope. Clips and f steners
allqw liftlng equipment to be attached to ropes. It is 1mportadZ to use
only the type of fastener de51gnated fq.ka particular rope or strength w1ll
.be lost. Zinc- pdured sockets work well in stralght ten51on, but‘they ara\
not .as* fatlguerre51stant as swaged socKets, o ) - .
. Bolts, rivets, :and drift pins should be stored and transported in con-
talners prov1ded for that purpose. These and other small 1tems should be
hoisted in pails rather than carried by hand whlle moving between floors::

~*Additionally, the good housekeeplng‘ﬁractlce of p1ck1ngFup fallen bolts, '
rivets, and pins w1ll ensure_.no one loses foot1ng as the result of someone

its or1glnal dlmen51on, it should be replaced Hook{ that are twi

&

else's carelessness.

~

oL '_ ’ " SH-39/Page 9
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One general‘rule_a?aplies to all types of hoisting. joads should never '4“
be, suspendéd ‘over workers, no mat':cer how safe fhe hoisting equipment is. con-
-sid'ered to bef" g )
;-——\ _ - ’ . ka
AY

) = MR . ‘ ’ .

- — ACTI.VITYﬂ :* R ‘.

. . . ) . . . . -
e 1. "Name two factors that make ‘steel erection jobsites . - .\
N L ~ . :
’ ) even more hazardous than ordinary construction- ‘ #
. L . . ‘ 'S : L
o ! jobs. * . . Co : :
a. - R
. L o
bo ‘\ N - __- .
2. Explaih( what manufacturer's rating capacity. medns. . \

.

.
/ ‘ .

3. " Name three types of inspections typically performed
on cranes, derricks, ani hoists. , ™
. © a.
4 -
b.
. A 3 t
¢ " Ce . p - 4 -,

- 4. Name three basie causes of wire rope failure.
» - + \

a. ’

A o

» r
: bo .. ¥ A\ ' ( {

- . ry

C.

) . L
e 5. Explain why a chain should be inspected frequently;
) .
what conditions should be observed.

6. Explain what a safety factor of five means. .,
: -{ . ? . . ’ Y v
‘ — : ‘ »
I ‘ L]
*Answers to Activities begin on nge 39,
| un P i . ’ N
- N
. ) —
_Page 10/SH-39 ‘ *13 - (
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v tools must be secured to hoses by_soﬁe positive means.

OBJECTIVE 2: Give three safety precautions or 'good &

L practices concerning the use of air tools.

&« . 7
(3

’Pneumatic/tools, which utilize*compressed;air,.are essential equipment
on mary steel erection sites., CompreSsed air is regarded by many workers as
“just air," and thus théy befieve that it is harmless.
air driven at a high velocity, ang, like the air traveling at F1gh speeds in’

tornadoes and hurricanes, compressed air can be deddly.

* Compressed air is

However, com-
pressed-air tools, known as pneumatic tools, can be safe and\reliable if
they are handled properly. . . '

a Compressed air can be supplied to too]s by a cylinder or by a motor-
dr1ven'£9mpressor
can present a tripping.or stymbling hazard. A1r hoses cén be protected by
laying them between two planks; by bu11d1ng a runway ‘over the hoses, or

Thre air hoses between the source of the air and the tool

(preferab!u where it is practical) by suspending air -hoses over work areas

" and aisles. If hoses are suspended, the€y must be properly supported.
" TRe ‘source of ompressed air should always be cdt off before the air

hose is d1scdnnect§3 from the a‘r11ne, pressure from the air line should be
bled off or slowly rele{sed before d1sconnect1ng. These precaut1ons are
jmportant because a loose~air hose under pressure makes a very dangerous
whip. T6 prevent pneumatic tools from becomjng accidentally disconnected, -~
The coupling of

hoses can'be secured by .an annea}ed wire fastened through holes ip the,cou-

T p]iné itself. . A better method 1nvolves a lengtheof chain attached "to each

hose By means of a safety snap.
Hoses with an inside diameter of more than 1/2" should have a safety
device at theééfurce of supply or at the branch line to reduce-pressure in
" the case of a hose failure. The condition of tools and hoses should be con-
tinuously checked for wear and damage. All connect1ons and codp]ings should
be checkkd for tightness. Air hoses should never be used in place of ropes,

chains-or handles as a means of hoisting or lower1ng a tool. The manufac-

»

. SH-39/Page 1
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turer's safe opérhting pressure must never be exceeded for pipes, hoses,
. valves, coupllngs, or other fittings. )
e Horsepley wlth compressed air apparatus.mu _th be strsctly forbidden. A
blast of a1r at 40 pounds per square inch can rupture an eardrum at a dis-
"tance of four inches, or more seriously, ‘can cause & fatal brain hemor-
-rhage. - As little as 12 pounds per square inch can ‘pop an eyeball from its
socket; compressed air can also enter the bloodstream even through skin and

a 1ayer bf clothlng. Compressed air tools $hould never be.looked~1noo_gg_,,/ \

pointed at any person, Coﬁpressed air should not be used for cleaning pur-
poses. when used properly, compressed air is a useful means for gettlng the
job done; improperly or carelessly used, it is yery dangerous.
N ) o .
e — ACTIV!TY 2 ———
1. Mark each statement TRUE or FALSE.

a. Compressed air is simply air and so is
harmless except in the case of a- few
freak accidents. .

b. The source of compressed air should be
cut off beforé the air hose is discon-
nected from the airline and the airline ' y
pressure_should be bled off because an
unattached air hose with pressure in it . T
- can whip about dangerously.

C. Hoses less than 1/2" inside diameter
. should have a safety device at the source
of supply or-branch line to reduce pres-
sure in case of a hose failure. .

- 2. ,ﬂéme three ways air hoses can be protected ard kept
M ' from becoming a tripping hazard. .
a. ~ ‘

A
3 .
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OBJECTW&:! descrlbe thﬁsaheral safety features of

1
b
-
\

m impatt tO ]So . R * ° : ) ) ’
— : '
. ) ’ ;.
“ There are. several bas1c types of impact tools generaHy/found on steel . T
’

erect'ion construct1on s1tes pou r‘ctuated (stud gun), reciprocating pis-
ton (riveting guns and Jackhamme , and rotary (impact wrenches and >
reamers). - Y, o < - 4
Two bas1c safety features that ‘must be found on pnaumatic 1mpact tools
.are - .an automatic ctlosing valve« aczthated by a trigger that is located
e ‘'inside the-handTe to prevent accidental operation, .and a reta1n1ng device
\ L that holds the tool in place so that it.cannot be acgidentally fired from
the bafrel. Only f]ush-f1ttino‘ptns should be used to secure the socket of .

an Wmpact wrench. If nails or{wfre’*are used,' severe injyry d result to ‘
-haggts or body: SRS . /

‘ Heavy rubber grips on Jackhammers reduce vibrétion and jolting from the
hammer to the operator. Properly prepared and maintaimed steel drills are
- necessary for the equ1pment to operate safely and effi%ﬂy. Figm footing
s necessary when using heavy or unmeldy tools.
Some impact tools’ genia’te no1se levels in excess of 85 dB. The wWorker
can be protected by 1solat1ng ~the operation, subst'ltutfng quieter methods or
N tools, or proyiding hearing protection for' all exposed workers. .
Powder- actuated to‘a’ls dr]ve a stud or fastener with an explosive X J
’ ch‘arge. The guidelines for. safe'use of powder -actuated tools are detailed
4in OSHA Standard 1910.243(d). Only properly trainéed and quahf1ed operators
should be allowed to operate ‘these tools. Many areas require trained, \
testéd, and Ticensed operatohs on]y* Training can be provided through many’
sources: union local, apprentice training” programs, or manufacturer's rep-
[ resentat1ves.. Upon successful completion of a.basic tra1n1ng course, an
examination is written, and sent to the Powgder-Actuated Too] Manufacturer's
antitute, who will certify ~and 1ssue an operator's card to those who suc-
. ' cessquy compTete a tra'ining course.,

. - ’ ’ 4 .
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No matter what type of impact ‘tool is used, if tifere s any question ’ .
A about the safe procedure to fotlow, the worker should always bring the mat- _
‘ ter to the attent1on of«his superv1$or. If the superv1sorl1s unable to -
. ' solve the prob]em, the manufacturer should be contacted for further informa-

t'i'On. #' " N . ‘. ’ . v
. ‘_q“ . ’ ] .
—— ACTlV|TY 3: *
.' Name ‘three safety concerns ‘related to the use o#‘1mpact- . ' \\\
tools. :
10 i ' . v
“a = . ‘
) l’_ 3. ’ . ! ) g ’ |
. R 1 ‘.
- ps \.‘/ *
” 4 OBJECTIVE 4:  Discuss types of fasteners used in steel
erection and safe job procedures for the use df each ) . \
type. . ‘ . .
H — - ,

N\ R . . ) ).
o _ .
éolts and rivets-are the twp major types of fasteners used in contem- (, S
porary steel erect1on of bu11d1ngs and bridges. - )
ﬁolts are used with increasing frequency in the field of assembly of
structural steel These bolts are high- tensile mach1ne bolts or structural
réb bolts, and they eliminate many of the old hazards of hot riveting. Such
bolts must'nevef be "thfown" (put inte place) with an air hangr, by both
) -shape and material they are not des1gned to be thrown. ' e
. . Bolts, washers, and drift pins should be stored and carriéa in conta1n- )
ers. They must never beﬁleft 1y1ng on beams and scaffolds. Anyth1ng left
o8 walking or working surfaces can cause & worker to trip, stumble, or fall
' to serious 1nJury or death. Workers should not carry objects in their hands
when climbing ladders, tools should be-garr¥ed in a basket or in the
J "' worker's tool belt in the frog$ (or loops), and not between a belt and the
body. Bolts and other similar items may be carried in a bolt bucket or bag,
. and transported by means of a tag line. ‘ _ .

4,

[ %Y
f-
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cond1tion, wrenches with w oF’sprung Jaws should never be used because
slipping wrench could throw a worker off balance. Firm footing is importa
‘hen boltin . The use af a 1ength of pipe on a wrench handlge to gain
leverage should n t be aHowed 'béoause of the danger of shppag% ‘
wrench is being used care must be taken to see that t
air lines do.not ate a tripptgg hazard., The air lines should .also be
\prote;ted and secured from fa111ng* as the weight of the hoses themselves

can pull 2 worker to the ground 1f care is not exercised. Impact wrenches’

\

When an 1mpa

.07 must have 3. locking device, for reta*hing ‘the socket, aad should not be use
‘unless the socket is properly attached '
i When bolts or drift pins are knocked out, some means should be provid
to heep them from falling, Bolts~or pins can be caught in a bolt basket_o
. @ bucket with a wooden bottom. One of -the most serieus hazards steel érec
K \ - tors face is falling objects of all sizes;‘work rs are sometimes struck by
”falling objects, or such objects create a tripp?‘g hazard.
_ - Another method of fastenfng structural members is through the use of
" ' rivets. The riveting crew consists of a heater, butker &ip, catcher and
7Y driver. The person who acts as heater heats rivets throughout the day,
wh11e pther members of the crew rotate jobs. Each rivet heater must have
pa11 of water on hand at all times for emergency use, and tq put out the
fire in tﬁe forge{yhen 1eav1ng the job. Ashes should be disposed of care-
- fally. - :
To keep rivets from flying off and striking someoﬁg a pc‘ber shield
) must be used when chking out r1vets pr knocking off rivet heads. There
4 - .Should be enough approved containers 40 hold all loose materials Workers
shou]d never stand in front of a rivet.buster.. | :
Rivet $naps shoudd always be wired into guns. Air hammers should hav
a safety wire installed on the snap and handle; the wire attached to the
the snap should ot be less than No. 14.,. ’
Workers must never use fingers to check or align holes in plates or
other materials fingers can be amputated or crushed easily by shifting

. materials. Gloves are adv1sab1e under many c1rcumstances.

’
-

’,’_ - . ‘ ‘. ' ’ ' /
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handle should not be less than No. 9 (B & S 'wire gage) ‘and annealed wire on
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A21 tools used should be inspected frequently, and removed from service -

when defects are discgvereb. The air hammer must not be ptaced where it can
be kicked or slip accidentally. Safe work pract3ce§ when riveting include
" wearing proper clothing, keéping a firm footing, and, using personal protec-

tive equipment. . Noise levels €an be excessive on|the'stee1 ;?ection job; if

so, hearing protectors should be used. Safety godéles and glasses must be
. worn while riveting., A séfety belt must alwaxs be worn and the worker must
be tied to the saféty line. Heaq:protection and steel-toed footwear are
- eisential.on steel erection jobsites;” . . L7
e ' ‘

)
N ] ACTWITY &4: —

1. Name five hazards that may be encountered when
R : . bolting or riveting.
a. ) .
© b - . . . -
e
d. i
-, . 'k .
2. Name personal protective equiﬁment that must' be

used when one {s bolting gn riveting,
as ’ ‘ ., °
J b. - . :ii .
C. M ' )' Y
~ 7
d. : ' )

. a, L

LY

OBJECTIVE 6: Name three basiéﬂtategor1e§ of'welding and
) . discuss the hazards associated with welding.

y
. a . N . ~
. - J
‘ §

.
N - ) ,

- ] N .
Simple steel connections may be accomplished by welding, as well s by
using riﬂefk,‘bolts, or pins. Although the American Welding Society has

i -
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1dent1f1ed over, 80 di?fére@{.types of welding and allied processes in com-
mercial _use, the three basac types of welding used in steel erection are
»
oxyacety]eye welding, resistance welding, aqd arc welding.
4 : » Y .

-

OXYACETALENE WELDING ! .

dxyacetylene we1d1ng is a gas welding process that uses oxygen and
cety1ene gas“ (Regulations for it use arg covered under 1926.350, Subpart
J - Nelding and Cutt1ng ) Oxygen 1$,prov1ded as)a compressed gas in steel
cy]inders, Although not flammable fn 1tse1f oxygen supports combustion; -
materials burn (oxidize) more rapidly in oxygen. Acetylene is a highly .
flammable gas and is most typically supplied (as a compressed gas) in cylin-
ders. As a flammable gas, acetylene ignites easily and burns with a pigHer
flame temperature than any other gas (approx1mat1ey 6000° Because acety-
lene is very hazardous, safe handling techniques are especiirdy important.
Cylinders of compressed gas must be stored at least 20 feet from all
combustible materials. This 1nc1udes the storage of oxygen and dcetylene.
(See Figure 3.) The cy11nders must also.be storgd away ‘from sparks, open ;
" flames, and excessive heat when the cylinders are not 1n use, the valve
protection caps must be in place. 'The cy11nders must, be leglbly ‘marked to
Ydentify the1r contents and must be chained or otherwise secured to prevent '
toppling, ‘When a cylinder is empty - (1) it s€>u1d be markeq MT, (2) thé/§
valves should be closed, and (3) the valve cap spou1d be refflaced. ‘Cylin-
ders that are not marked as empty should be hapdled as if they were full
since containers under partial pressure can explode,

1

Figure 3. Cylinders of compressed gas‘must beystored .at least
2qrfeet from all combustible materials. * )

I
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The regulator that mixes the gases in proper proportlonsamust be han-
dled’ carefully at all times. A non-sparkihng end wrench ofathe proper 51ze

must be used when attaching the regulator to the cyllndersf‘ P1pe wrenches
or pliers must not be used, for

hand wheels must not'be opened o

ching the regulatdr, amrd cyl1nders with
closed with hammers or Wrenches.
"Creeping" of a regulator is lndlcated by a .gradual “increase in pres-
sure after the tonch valvEs are closed. If a pegulator'"creeps," it shoulo
be removed from serv1ce. and repaired at once. .

Compressed gas cyl1nders must never be moved with anr\ eCtromagnet.
Whenever gas cylinders ‘must “be handled by crane or derri¢¥ they should be

carried if a cradle ar on a platferm' a‘spﬁlng should not be used. Care

shoukd be taken that gas cyl1nders are not dropped. M

Cylinders jre difficult to move because of their 51ze ind shape. They
Cyl-
inders weighing 40 pounds or more must be tragsported on a hand.or motor?éed
Stan-

dard hose connections ‘are threaded right- hand/for oxygerr and left-hand for

should be protected from scraplng and other damage,-and neyer-dragged:
truck. A1l hose’ connections should be checked f8r proper threading.
acetylene or other: fuel gas.

Th1s helps prevent accidentat sw1tch1ng of

hos?s. The hoses should be color coded to avold_achdental mixup: green

for oxygen ‘aMd, red for acetylene. ’
Any hbse s

Roses should never Be repaired with tape~ it will not hold.

ing leaks, burrs, or worn places must be replaced or re-
pdired. Hoses
can be tested for leaks under normal operating pressure, by immersing the
hose ip water, or by- c/pt1ng it with soapy ihter.

‘" Only bronze or brass fittings must be’used on compressed gas cylin-
ders. Copper-fittings must never be used~oh acetylene, since, under certain
conditions, copper and acétylene can form an explosive mixture.. Grease, ,
oil, or other similar substances must never be'used on or near the torch or-
regulatori 0f1 and grease burn furiously in the presence of oxygeh.

Before a welding torch 1s'llghted .the hoses supplying gases must first
be. purged.. The valve on the acet%lene‘cylinder should be opened not more
than ‘one and one-half turns, with thee -fourths of a turn preferable. The

acetylene £orch valve should be Opened one- -fourth tyfn; the acetylene should

.

N
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be ad{usted to work1ng pres$ure (15 psig or 30 psia) with the gas regulator

screw. The acetylene torch valve is then closed.
* The same procedure is repeated with the oxygen cylinder and torch. The
" . oxygen cyl1nd<t is slowly opened all fthe way, then the oxygen torch is .,
v ) opened One-half furn. The dxygen 1s_ad3usted with the gas regulator screw,

| and the oxygen torch valve is turned off, v
The actual lighting of the torch is accomplished by reopening the acet-
ylene torch valve one- fourth t%rn and light1ng the gas with a friction
. lighter (matches must never be used) The oxygen walve is opened one- fourth
turn, and the flame is adjusted. - i
] Tne proper way to shut off the torch is to close the torch vaives -
acetylene first, then oxygen. The cylinder valves are closed in the same .
order - acetylene first, then oxygen.
release the pressure. The requlator adjusting hasdle is shut off until no
sprlng tension can be felt. Finally, the torch valves are closed. This
procedure should be followed whenever operations are shut down for the day
~ 895 welding sétups must be broken-gown before trans-
' port1ng from one locatipn to another. By carefully following this proce-
dure, the poss1b1l1ty of a regulator fire when the oxygen cylinder is opened

/U i

is diminished +and acetylene and oxygen leaks arerprevented. : .
RESISTANCE WELDING

v ) R > .

\ Resistance welding is a metal joining process in which the heat of

Both torch valves are then opened to

or the job completed.

’electrical res1stance seals metaJ to metal. Spot welds are made by applying .
heat and pressure on onhe point, usually on overlapped parts, seam welds are
" a-series of Spot welds, spaced closely to form a seam. Welding current is
’ somet imes furnished by the stored-energy type of equipment, 1n‘which enerqgy
When the

Low primery current and high volt-'

is stored in capacitors or a comb#nation transformer-reactor.
. energy ig d1scharged, a weld is formed.

age are involved and care must be taken to avoid electr1cal accidents.

i A1l electrical instaltatens should conform to applicable codes and

regulations, and be performed 9nly by qualified aad trained personnel. A

fused safety switch or circuit breaker must be close to any welding machine

being worked on in order to prevent unathorized or accidental activation.
-. ‘ : .‘

' J.v. . . 2()( . ‘ ,
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L. " . Pegtable machines must have adequate guards to prevent accidental contact. ‘
' A1l equipment must be thoroughly inspected, especially cables, which are

particularly subject to abuse. . e ‘ \
Electrodes used in resistance welging (made of copper or copper alloyl \
are not consyﬁed or deposited on the fork as with.arc welding. ﬁlectrodes

and electrg?e polaers should bé water-cooled to reduce the chance.of heft

burns to the operator. ’

~ [N

" AR} WELDING

2 Arc welaing joins metals by heating with an electric arc or arcs, with
',!! or without bressure and with or without filler metals. It is accompl1shed
shielded

The welding

- with a carbon or metallic electrode, sol1d or flux cored wire

metal arc we)d1ng), or'a covered wirt (shielded metal arc)
N Mach1ne can be either a.c. or d,c. supplied.
Because® mqst arc welding is done with metal coa d electrodes consumed

as welding progresses, the welder should be protected against exposure to
. welding fumes ﬁrgm the electrode, the metal worked on and any coatings on

the metal.’ Fumes from many metals contaim‘ng cadmium, copper, nickel «and .
zZinc arg capatle of produc1ng metal fume fever. The symptoms of metal fume

fever are flu-1ike (ch1lls, fever, muscle and joint pain, nausea), 1nc1ud1ng - .
a2 metallic taste 1n the,mouth and a dryness of the nose and mouth. ' These

symptoms generally last 1essr£hant24 hours and a temporary immunity fo]-

“lows. Welding on g/lvan1zed metal can cause metal fume fever, as can we1d-

ing in conf}ned’iﬁﬁies. Proper vent1]at10n and resp1ratory protection can

minimize weld1ng health hazards. Although not 1nclu51ve, the following list

of metals describes some of the possible e;posures of wh1ch welders should

be aware. . "N

« Aluminum - In welding and cutting operat1ons, aluminum is a major
component®of metals and filler metals. The inhalation of aluminum
dust or its compounds, including aluminum oxide fumes,, is not
known to have any effects on man. .

+ Antimony - Antimony is used as an alloying metal in many specialty.
metals. Antimony and its compounds irritate the skin and mucous

',membran‘s Skin contact with antimony can result in-inflammation.
of the hair follictes. A greater ifffection may develop that pro-
duces scars. Symptoms of excessive exposure to airborne’antimony

» [}

. . . ' ) ' ‘ ’\
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Page 20/SH-39 . 2" '

<)




, Yoo U .
” ’
“ M ( * -
)
Y . . ‘ ; N , _ .
. N are a 'metalh'c taste in the mouth, vomiting, ~1oss of appetite, and ,
b general stomach distress.

« Arsenic - Arsenic may be engountered in welding and cutting opera-
, tions as a component’ of various alloys. It is used.as a na*dening.
. ) agent. Welding or cutting on metals that are painted with arsenic
.. _ compounds canW1so be hhzardous. Arsenic s a poison that accumu-
- lates in the body. It is depqsited in many -bodily tissues, espe-
.- cially the liver and kidneys. Because the effects of arsgRic may
. not appear for weeks, months, or even years after exposure, work- .
’ ers should be protected from exposure. Because serious skin
N irritation resylts from contact with rubber in the presence of ar-
- senic, respirators~shouﬁd not be made of rubber. sExposure to ex-
cessive concentrations of arsenic compounds *pr s inflammation -
©of mucous membrane surfaces and an irritation of exposed skin. . |
Common symptoms in’exposed workers include skin irritation, irri- . |
tation of the nasal passages, laryngitis, and mild irritation of - |
the lungs and eyes.

Asbestos - Asbestos is found in the coatings of some welding.

rods. Long-term exposure to high concentrations of asbestos ’ .
fibers causes asbestosis, a disease qf the lung. ° Under normal o )

circumstances of welding with coated rods contajning asbestos,’

hazardous concentrations are not prodUced. However, - the welder .
S - " should be sure that good ventilation is in operation during we]d- '
ing processes in which such rods are used. ot

« Beryllium - Beryllium is sometimes used as an alloying element
‘ " with copper and other base metals. , Acute exposure to h¥gh concen-
trations of beryllium can result in chemical pneumonia and even
death. Long-term exposure can reSult in shortness of breath,
* chronic cough, and- significant weight.loss, accompanied by fatigue
and general weakness. R .

+ Cadmium - ‘Cadmium is used frequently as a rust -preventive coating
- on steel and also as an allodying element. Acute exposures to high
- ¢ concentrations of cadmium fumes can produce severe lung irrita- I
tion, chest,pains, and possible death from pulmonary edema (fluid .
in the 1ungs) Long-term exposure:to low levels of cadmium in air
can reswlt in emphysema (a disease affecting the ability of the
lung to absorb oxygen) and can damage the kidneys.

+ Carbon Monoxide - Carbon monoxide 1s 2 gas usually formed by the "

\ incomplete combustion of variou$ fugls. Welding and gutting may
- /) produce significant amounts of carbon monoxide. .In @ddition,
’ welding operations €hat wuse carbon dioxide as the inert gas shield
may produce hazardous contentrations of carbon monoxide in poorly
ventilated areas. Th{s is caused by a.'breakdown" of the shield-
ing gas. <Carbon monoxide- is odorless and colorless and cannot be . n
detéected. Common symptoms of overexposure include pounding of the
. heart, a dull he#ache, flashes before the eyes, dizzipess, ring-,

Ang in the ears, and nahsea._ If allowed to accumulate, carbon

monoxide may produce unconsciousness and death in a matter of min-

utes. . p

’
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Chromium ~ Chromium is the primary alloying agent in stainless
steel. Chromium compounds are strong oxidizing agents and are ex-
tremely toxic and drritating to the skin, eyes, and mucous mems
branes. Although welding under normal operating conditions would,
not be expected to produce hazardous concentrations of chromjum
compounds, welding of stainless steel should be carried eut in
well-ventilated areas. ' .

p——

Chlorinated Hydrdcarbon Solvents - Various chlorinated hydrocar-
bons are used in degreasing or other cleaning operations. The
vapors these solvehts are a ‘concern in welding and cutting be-
cause the heat and wltraviolet radiation from the arc will ‘decom-
pose the vapors,and form highly toxic and irritating phosgene
ga¥. (See Phosgene.) : ‘

Cobalt - Cobalt appears as an alloying agent in high-strength,
high-ffemperature alloys. Inhalation of cobalt fumes can cause
shorthess of breath and cqughing. ‘;n most cases; symptoms disap-
pear after exposure qnds.?

Fluorides - Fluoride compounds are found ?ﬁ the coatings of sever-
al types of fluxes used in welding. Exposure to these fluxes may
irritate the eyes, nose, and throat. Repeated .expgsure to high
concentrations of fluorides in air over a long pgriod may cause

*  pulmonary edema (fluid in the. lungs) and bone damage. Exposure to
fluoride dusts'and fumes has also produced skin rashes.

Iron Oxide - Iron is the principal alloying element in steel manu-
facture. Quring the welding process, iQ?n oxide fumes arise from
both the base metal and the electrode. The primary acute-effect
of this exposure is irritation of nasal passages, throat, and
lungs. Al#fiough long-term exposure to iron oxide fumes may result
in iron pigmentation of the lungs, most authorities agree that
these: iron deposits in the lung are not dangerous.

Lead - The weldingand cutting of Tead-bearing alloys or metals
whose surfaces have been painted with lead-based paint can gener-
ate lead oxide fumes. Inhalation and ingestion of lead oxide.
fumes and other .lead compounds will cause lead poisoning. Symp -
toms include me 11ic taste in the mouth, loss of appetite, nau-
sea, abdominal & amps, and insomnia. In.time, anemid and 2 -,
general weakness, chiefly in the muscles 6f the wrists, develop.

Magnesium - Magnesium and magnesium-aluminum alloys, both ‘found as
alloys in steel, are used in the manufacture of structural parts
for airplanes, and in tool making. Welding and cutting on magne-
sium-containing metals produces magnesium oxide fumes, and expo-
sure to these fumes can irritate the eyes, nose, and throat, and
may result in fume fever. .

Manganese - Manganese is a constituenf of many arc welding elec-
trodes. The welding process produces manganese dioxide fumes. In

most cases, the concentrations generated arenot hazardous.
. Nevertheless, cases of manganese poisoning have been reported.
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Symptoms of manganism, a Severely.crippling djseae that results
from excessive exposure, are ‘weaknéss, fnstability, d1ff1cu1ty in

walking, and monotonous .and intermittent speech. . .

+ Mercury - Mercury compounds are used to coat metals to prevent
' rust or to inhibit foliage growth (marine plants). "Under the

- - intense heat of the arc or gas flame, mercury vapors will be pro-

duced. Exposure-to these vapors may produce stomach pain, diar- ?_
rhea, kidney damage, or respiratory fa:lure. Long~term exposure N ,

7. . may produce tumors, emotional instability, and hearing damage. .

-+ Nitrogen 0x1des - The intense energy produced by the arc can cre-, v s
ate nitrogen oxides. The most significant form is nitrogen di- AR
oxjde. This gas is mildly irritating to the eyes, nose, and upper.
respiratory tract at relatively low concentrations. It is hard“to

= detect, and dangerous concentrations can be inhaled without any .
discomfort, even to tW& point when injury to the lungs results.

+ Ozone - Ozone is a gas thaft is produced by the ultraviolet radia-
tion in the .air in the vieipity of arc welding and cutting opera--
tions. Ozone is very'irritating to all mucous membranes, with
excessive exposure producing pulmonary edema. . Other effects of A

. exposure to ozoné include headache, chest pain, and dryness in the

- respiratory tract..

. Phosgene -~ 'Phosgene is formed,by the decomposition of chlor1nated i
hydrocarbon solvents by ultraviolet radiation. It<reacts with
moisture in the lungs to produce hydrogen chloride, which in turn
~destroys lung tissue, and the resulting pulmonary edema can cause / -
. death. For this reason;-any use of chlorinated solvents should be -~
‘ well away from welding operations or any operations in which ul-
traviolet. radiation or intense heat is generated.

+ Phosphine - Phosphine or hydrogen phosphide can be produced when

cessive concentrations of this gas are irritating to eyes, nose,

and skJn. Acute effects, besides irritation, include headache,
difzziness, and pulmonary irritation. TCThronic exposure may result R
in disturbances of sight and speech. .

Stee] that is coatad with phosphate rustproofing is welded. Ex- . //,/// .

There are spec1f1c requirements concern1ng ventilatign and the use of '
respirators when we1d1ng or -cutting is done on staJnless steel, 1ead, z1nc,

4

or cadmium; metals coated with materdals such as paint that may contain lead -
or mercury; and on fluxed or other materials Eontaining fluor1des. T se
requirement$ are summarizéd in the following table. \)y ; *

R . , =

» ‘ ,

; .
. ! .
\
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~TABLE 1. VENTILATION AND RESPIRATOR EOUf$MENT FQR

v

. " WELDING AND CUTTING OPERATIONS.
i ’ - . g
.Welding or Cutting on Materials . Location of Operation '
~Contdining(dr Coated with Confined Spaces & Indoors  Outdoors_
] A ¢ Lead " v - A or-B A C .
Zine = ° © “AorB A .
) _Cadmjum* AorB A or-B c ' .
N Beryllium*® © Aand B Aand B A and B >
- .« Mercury* A orB Aor B c
- * - *®
| 4 Fluorine - [ B’ .o
' ‘ Stainless steels ' \ A- ... A A s

-

. P*Unless atmospheric ‘tes: under the most adverse cond'i)n'ons have
* established that workers' exposure are within acceptable con-
{ = centratiops efin by 1910-1000. .

A= Mechan1ca1 load exhaust ventilation by means of either hoods *
: or booths with sufficient air floW to maintain a velocity,
away from-worker, of at least 100 linear feet per minute.

B = NIOSH-approved supplied-air respirator, or équivalent.
C= NIOSH approved'resm ratory protective equvpment or equiva-
: ]ent‘, . - B ‘. .
4/:.‘%:“ \’c N = €. ’ ’ * )
. , " Safety and healthyj ormation 1s often printed on tags, boxes, and con- -.

tainers of filter metals, sible granu‘rar materials, weldmg fluxes, and,_

- other welding supplies. In ormation on tox1c1ty, symptoms df. overexposure,

r first aid procedures, and control of employee exposure may be provided, +

sl burns. These burns can be - - N

. A very_comson hazard in weldin
.. caused by ultrav1olet and infrared radiation, s well as intense v1s1ble
13Rat. '
. yitraviolet radiathn is genera\ed by the
Procys. . This type 'of radiation can cause S urns similar to sunburn, as
well as burns to the eyes. Special /ey'e protet%n ‘must -be worn to protect

" against &ye bufns. Ultraviolet radiation can also increase sk1n irr1tat1on

lgctric arc in the welding

:‘ in, the presence of industria] chemicals such.as coal tar and cresol‘ rod- * }
- - ucts. . ' é “ ' |
.“ .r . . ': ’ L} ' ’ A . . ]
. P " ’ . . o . :‘4 N . \
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Infrared radiation is produced by an electric arc and other flame-cut-
ting e({uipment.' It may heat, the skin and the surface belov;.v In"some situa-
tions, this heating can -progress to thermal burns, but‘ge‘neral\Iy infra;ed
radiation is not dangerous. Welders can be ‘protected from the effects of
ultraviolet and infrared radiation with a welder's Helmet (or glasses) and
protective clothing. »- * » ) .

Intense visible light c¢an cause retinal damage in the eye. For thts
reason, at no time should any welding or cutting process be viewed mtshout

eye protection. Eye protection is discussed in a 1ater section of this

[y

.module,

EEEs———— ACTIVITY §: e

“Choose tue best ansvfr. ' v

1. Oxygen --
‘ . a. s highly flammable.

b.  supports combustion (materials burn rapidly in

; . oxygen)., .
2. Acetylene -, " . . 3 .
. a. 1S highly flammable, ’ oy
{\R b.  supports combustion (m/aterials burn r-‘ap‘igl:j)‘

. ) acetylene). / .
- ‘ - Regulator "¢reep® a -

*a, normal occurrence in funct1on1ng regulators,
‘- b. “malfunction that calls for the regu]ator to be
V- - taken out of §erv1ce.

~

Oxygen hoses are co]or-coded -

‘, & a. green.' / ' ..

”

b#« red. . )
5. Exposure to cert'ain metal fumes can range in effect
from - '
a. metal fume fever to resp1ratory irritation,
b. no effect at all to death from acute severe -

\ . exposures. ~ - v
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Phosgené is formed by - .

a. ‘the decomposition of chlofinated fiydrocarbon
solvents. -

b. phosphate rustproofing.

Burns to the eyes are associated with?

- a. gas welding.

b. electric arc welding.

Metal fumes from welding operations ase most likely

{gfbuild up to dangersous 1evels:- e

a. ,in confined spaces.

b. indoors.

OBJECTIVE & List the main hazards associated with
drilling and re‘in‘g operations, "plumbing up," and con-
necting when erecting steel.

) " P

¥

-

e

3

¢

The use of portable ream:;/ﬁrills in erecting steel requires that
proper operating procedures. Care must be

tention be giQen to safe an
‘ Aaken so that néﬁtheE clothing, hair, ‘jewelry, watches, ring€, nor gloves
. .are caught in revolving parts of equipment. o ‘ b
High-cycle (180 Hz*a.c.) equ;pment has the disadvantage of continuing
to rotate after power has been ;wﬁtched off. This can be overcome through
the use of dynamic’braking. Dynamic braking !%nds direct current-across one
of the phases of the motor winding to stop the mot1onl The high-speed rotor
generpte§ and circulates a current in its winding that causes the stered
energy of acéeleration to be transferred into heat, and thus to provide the
braking effecf.. The spindle will then denerally stop in three or four revo-
" Jutions. The high-cycle equipment has the advantage of being 1ighter in
weight per untt of power than equipment supplied by 6rd1nary §0-cyc1e equip-
ment. The high-cycle equipment.will also stall before developing a-high
overload torque. Electric drills and reamers shéuld be grounded through'!he

’
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D S .
q§a¢ef three-wire cord serv1ced by 2 properTy installed and maintatned elec-
trical source. L e . .
i Reamer dr111 bits must be maintained in good condifion, free from burrs
or nicks at dulJ eliges. Shdu]d any of these conditions bes detected, the bit
\-ust be disposed 6f‘~or regrdund by qu&fied personnel. The bits must nev
be struck with a hard obJect or tossed or thrown; they are made of very hard
steel and are easily damaged by abuse. Chips may fly from the bit or ob-
Ject. . ‘;15 e ,/J , .
The prdberisize bit should be ‘setected for a job; an undersized bit nuy~
. crack or break, whereas a bit that is too 1arge may seize ups The «drill bit ‘
must be kept straight when dr1111ng or ream1ng. Attempting to %peed up ‘
dr11f1ng or reaming by applying excess1va pressure may cause the bit to !
freeze in the hole, so 0nty sufficient pressure should be used. Chips an
. Shavings should be removed with‘a brush or other suitable equ1pment; the 1K
hands and fingers must never be'used as steel and metal chips and shavings '
fre‘extremely sharp. QTl work should be firmly secured by clamps, bolts or
‘other approved means.- Shuuld the bit bind up in work which is not secured, «///
the work may spin free, strikfng the workér or persons in the vicinity. The
’worker must not attempt to secure the work with his hands, or by standing on
it. "\/ oe C ‘, S
The two- handled reamer drill.is heavy -and requires two operatars of ap-
proximately the same he;ght and physical abihty. When 1ifting the machine, 4
the workers shoqu keep their backs straight, and 1ift with the legs,. bend-
. ing at the knees, to avoid causing injury to their badks. Improper lifting
techniques are a 1ead1ng cause of lost-time accidents in the construction
,1ndustry. Every worker, no. matter how strqng, should be aware of the proper
way to lift the equfpmeh$ and materials used on the jobsite.
The use of a two- haﬂdled type reamer drill in ‘a corher should be : .
avoided unless the supervisor s cons®lted_ first. If permission is granted
to remove a handle, the remainifng. handle should be supported against a solid
' p1ece of steel to keep the unit from moving. Wherever practical, a hand
» grip attachment should be used on”'the back of ‘the tooi. . v -
Guy wires used in plumbing ‘up" (setting up verttsajly) should be fas- ‘ B
tened in such a manner that the bolters, riveters, or weldédrs have access to

\.A .
N .

' , . i , / - .
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the® connection points. glf adeduate anchorage is not available, suitable

deadmen (such as a truck or other heavy equipment) must‘be used. Ropes and
cables uSed in p1ymbin9 up should be inspected to ensure that there®are no
bréaks,.twists,\or abrasions that:cause,weakening of the strands, and even-
tual rope-failure. Lty : -
When cable clips are‘iﬁstalled, the correct size and numeer must be
used, The clib farthest from the eye should be tightened first. After all

placed, as the rope diameter be;omes smaller under the stress of s h-

clips. are tightened they should be inspected at least onpce more afir being *

1ng. Clips shouTd be checked frequently.
After the hooks or-lashings ,used for plumbing up are attached securely,

the turnbuckle may be installed and adjusted. Once the turnbukkle is tight-

ened, a device should be used to prevent its unwinding., The turnbuq&le
should be wired or attached.to a solid object to prevent unscrewing under

g

strain.
Guys should not be removed without first getting the permdssion'of the
job superintendent. Guys showld never be faExened to a railroa& truck where
. .
they might be cut off by railcars. All guys should be guarded against other
hoving objects. . - )
A set of directional s1gn§ﬂs similar to those used by crane operators

should be established before starting to plumb up a structure.

When connectors are wgrking together, one shodld give the signal. The .

connectors should keep theif eyes on the 3}ee1 as it approaches. The beam
should be bolted so that it cannot roll and, before being cut loose, the
.eo1t1ng should be checked to qe\sure that this cannot happen.
, Beams should be connected with a minimum of two ‘bolts at each end. If
only one bolt is used, it should be fastened through the top hole and tight-
ened with a hand:wrench Any deformed piece should be returned to the
ground to be properly dressed. .

To walk safely on steel with beam studs, workers shou1d straddle a beam
land walk on the bottom flange wherever it is possible to ‘do so.: Pants Tegs

should be tucked in or tied and ‘nothing, should be carried when moving on //

steel.

¢

I 31
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Workers should stay, on the’ side of the column where the swinging steel

rods, tha-eprsed ends ‘should be covered of bent down. ,
" When rain, high wind, or other weather which may pose a,hazard to .
workers threatens;verect?on operations *should be suspended until safe condi-
v_tfons permit.
/ . ’ . -

4 -
-— . . - -

— ACTIVITY &: PSS —

b ; ' 1. 7Name four hazards related to-the use of reamer
- drills. °
. I a. . t
| ® . S b. o : : “
. c. ‘
: ' d. - '
, 2. Mark each of these statements TRUE or FALSE.
> - * =~ a. ' Beam should be connected by gne bolt at
) . each end. .
. v . __ b. Before being cu#.loose, the beam shguﬁd

. be bolted so that it cannot roll.

‘ ' ‘| OBJECTIVE 7: Explain the reason for a’dditﬁona] safety
problems when erecting steel during plant operatiohs; .

- » »
1 < -~
Steel erection during plant operations poses‘special safety concerns.,
There is usually considerable activity andlcongestion due te normal plant
operations, as well as to the presence of 5ther cantractors and their °

S
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*e . Hands and fingers must be kept. auay from connect'ions to avo1d Jtheir
_ being ‘crushed. ' v )
- €olumns, trusses, and beams must never-be cut untfl all fastgners have
'.‘ been installed. Before 1ifting falls are unhitched from columns, the?nuts
» ] should be drawp down tightly on the anchor bolts, or temporary guy 11nes
. should be attached, n =

.

cannot hurt them. When work is being done above vertical steel reinforcing .




. ) g S 4 ) ' " . . A .
) -'materials., The operat1ng pl__;t,aﬂ,to“erv1sor should be respons1b1e for all ‘ ‘
phases of work beﬂing done in tne plant. The steel-erection foreman should
, be reSpons1b1é for obtaimng clearance frzn the operating plant s@'wsor. .
_"Each contractor is responsible for the health” and safety of his or her ’ ' \
” respective employees. ' If another contractor on a site is working vhth mate-_
rials, chemicals, or equipment in a manner that enQngers the steel efec- S ‘
. ‘ tor's employees, then the steel erector contractor is respons1b1e.\ Each
a contractor must be responsible for 'the safaty of. hi-s ‘or her workers. N
t Work areas mus\t be clearl'y detined, -and all utilities (gas, electric,
and so on), and ‘other potentially haz‘rdou's contacts must be identified and
markeds All ex.isting pl?nt regulations most be obeyed., Acce'sg should bg,
restricted to the contractor;™operating personnel and ,others should gain ac-

) . . .

cess :only by permission of the superintendent or foreman.

' . 4
N Operating cranes should not be used without permission of the operating
4 , .
.superintendent. ~Mhen work is being performed on or near an operating crane, /
. ratl st‘ops should be placed between the steel zorker and the operati,gg '
crane, If this is not possvble, a safety operdtor in the cvne cab should
be posted to protect the §t9e1 worker. Flasher lights are recommended to
‘ denote the wdrk area and warn the crane operator. 4 ' ‘
) . — ACTIVITY 7: A ———
. 1. What conditions may pose special safety concerns )
= when érecting steel during plant operations?
. - V4 ’
L a' .
/ b. ‘
y - ’
' c‘ ' 3 . (
2. Who is responsible for jobsite safety? R
L ° . .
' ‘\. B T - - ’
. &
( o
—_—?
. »
343 ’
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OBJECTIVE 8: ~ist the general requirements for person;] . ‘

" .l protective equipment in stebl erection operationS‘ in-
cluding mention of four such operatidns that require the

use of eye protection,

Most serious injurips sustained by steel erectors can be prevented, or
'the severity of the injury can be reduced if the worker uses appropriate
persopal protective ecuipment.' Helmets, safety-toed shoes, protective eye-
‘'wear, and b]oves are needed most often; tn all cases, the equipment worn
should match the JoB.
\In areas' where there is a possibility of head injury from impact, fall-

X

ing or flying objects, or electrical shock or burns, the worker must wear

protecttve headgear. This headgear must meet or exceed specifications

contained in the American National Standards Institute (ANSI) 289.1-1969,
. Safety Requirefﬁ‘ents for Industrial Head Protection. - ANgitdonally, helmets
’ for gmployees exposed to Righ-voltage electrical shock and burns must meet
-1971. Metal-hard -hats are not allowed for
electricians or okher personnel who might contact elegtrical conductors.

) e Specs contained in ANSI 28

Generally, helmets of fiberglass or durable plastic material are used by
those wquing under electrical hazard conditions. The electrical test for
this type of hat states that the headgear will withstand, without breakdown,
an appl?cation of 2200 V for one minute betweéen any point on the crown. and

-

inside suspension. | |
' Standard specifications for hard hats require that, under test condi-

tions, tee headgear must withstand the impact of an 8-pound iron ball

dropped from a height of five feet without breaking, denting, or cracking.

_. Not all hard hats provide adequate protection on the jobsite. Bump

caps protect only against mifior bumps, since the close f1tt1ng,suspensvon of
¢ these caps makes them almost useless against hard blows. The absence of
Tacing suspension in a regular hard -hat allow§ the transmission of any heavy

blow directly to the wearer's skull. Thus, all safety hats should be suited
B v

‘ ‘ )
‘
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to the hazards of the worksite, A1l hats should be inspected for flaws and
cracks.. Intentionally. drilling'holes in the shell of the hard hat seriously
compromises the safety factor provided by the headgear:

.Headgear has been lassified in two types: full. bélmmed, and brimless
with peak. These types iare broken do;n'into four tlasses:

£lass A - Limited-vbltage resistance for general service.

Class B -'ngh-voltage resistance.

€lass C - No voltage protection (metallic helhpets).

Class D - Limited protection for firefighters Service.

A1l helmets that meet ANSI Standard 189.1 or 789.2 are identified on the in-
: / v

side of the helmet' shell with the manufacturer's name, ANSI designation, and

class., Plastic helmets withstand impact betger’than metallic helmets, but

because the’ metallic helmet is lighter in weight, it is sometimes pneferred;

,by the worker. Metallic heimets must never be worn in an electrical hazard

- area or in the presence of corrosive materials.

/ '

' Safety-toed boots and shoes pravide protection agaipst crushing injur-
ies to the foot, as well as providing safe footing when working on, steel.
Some soles on safety footwear are puncture resistant; leather uppers pre-
vent hot welding material from burning through. . *

) OSHA requires that a safety-toe shoe be used for work that requires the
handling of heavy material. These shoes have a reinforced steel toe cap
capable‘of withstgnding heavy blows and great preﬁgures. For construction,
the steel“toe cap must. be capable of sustaining a static load of 2500 1b or
the impact of a 75-1b weight dropped 18 inches with a clearance of 16/32".
Safety shoes are divided into three classifications under ANS] Z41.1, Men's
Safety Toe Footwear. (Safety specs are the same for women's footwear.)

Metatarsal (or overfoot) guards, when worn in addition to safety shoes ,

protect the foot from heavier impact. Heavy-gage, flanged, and corrugated
metal footguards protect the foot from the toe to the ankles.

Workers myst be provided with eye and face protection whenever machines

or operations present potential for eye fnjury from physical, chemical. or-
rad;ation hazards. A steel worker requires eye protection when welding,

chipping, grinding, riveting, kngcking off rivet heads, using any hand or
power tools, .and when exposed to chemical hazards. The eye and face -

-~

[
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protection must comply with R - 287.1-1979, "Pragtices for Occupatidnal a -
Education. Eye and Facg Protection.” The proteCfign equipment ‘must be géng;;;
clean and in good repair. Any.defegts, such as sEratching or pitting on
lenses, seriously compromisé the protection afforded by the eyewear.
"The proper shade for welding lenses must be selected. The shade number
must be at least that stated on Table 2, although shades more dense than
those listed may Be used to suit the worker's needs. '
Workers whose assignment requires them to be exposed to laser beams
(such as in steel-cutting operations) must have suitable laser safety gog-
gles that protect ;HE wearer for thérspécific wavélength of laser used, and '
are of the optica¥ density adequate for the gnerg} involved.
Excessive noise levels can cau;e permanent hearing loss. " Any noise ex-
.ceeding 85 éBA (decibels on the "A" scale) is recQgnized as hazardous to
human hearing. Ideally, a nowse should be reducéﬁ at its source. In many
1nstances, however, it is 1mpossib1e to reduce or 1591ate sound at 1ts
source, so the worker must be provided with hearing protectors. Hear1ng
protectors fall into two ﬁ%in group§ - the plug or insert type, and the cup
or muff type. Ear protective’dé&iées inserted inzo the ear must‘be'fitted
or determined individually by competent persons. Insert-style hearing

TABLE 2. PROPER SHADES FOR WELDING LENSES.

R
. - Welding Operation o Shade Number

Shielded metal-arc welding 1/16-, 3/32-, 1/8-, 5/32-inch diweter.el;zctrodes 10
Gas-shielded arc welding (nonferrous) 1/P6-, 3/32-, 1/8-, 1/8-, 5/32-inch diameter electrodes 1
Gas-shielded arc welding (ferrous) 1/16-, 3/32-, 1/8-, 5/32-inch diameter electrodes 12
Shielded metal-arc welding 3/16-, 7/32-, 1/4-inch diameter electrodes . 12
Shielded\netal-arc welding 5-16-, 3/8-inch diameter electrodes . ) 14
Atomic hydrogen welding ¢ -

Carbon-arc weld? ) 14
Soldering " s 2
Torch brazing )

Light cutting, dp to 1 fach  ~? ~

Medium cutting, 1 inch to 6 inches ’ -

Heavy cutting, over 6 inches

Gas welding (1ight), up to 1/8-inch

Gas welding (mediym), 1/8-inch to 1/2-inch

6as welding (heavy), over 1/2=inch

g

¥
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_ protectors help prevent hot sparks from vleldf‘ng operations from entering the ' '
ear canal and causing serious burns in the ear canal. Plain cotton is not
an acceptable protective ‘device. Further, no matter how »good a hearing

protector is, it is of no value unless it is used.

Gloves may be neéessary to protect against friction, chemical burns, or
sharp edges, or for some operations, such as welding. For we]ding,'é 1éa§h-
er glove extending well over the wrist is neede& Hand buards aré designed
to reduce the likelihood of cuts apd 1acerat1ods from sharp edges of sheet -
metad. or steel; these gloves have padded 1eather‘aflms and f1ngers and allow
for maximum hand flexibility. Gloves must not be worn around operating ma-

chinery; they can become entangled and draw the hand.or arm into the moving

parts of the macﬁ1nery

-

; m - acTiviTy 8
- 1. Name at least four operations in steel erection,
that reguire eye protection. »
a
' b
c. -
d.
‘2. (Fill in the blank.)
Any noise exceeding ____ dBA can cause hearing
loss.
3. Name the two major types of hearing protectors. /
| a. . .
b. 3

4, List four types of personal protective equipment
"used in steel erection. '

w
~1




- strictly forbidden; wind,

OBJECTIVE 9: Describe the dangers of working'under or
. near live electrical wires.

. . 4 .
The dangers of working under or near live electrical wires are many;

therefore, workers in such situations follow closely & number of safety
rules. ) . ‘ .

'The practice of workers r{ding loads, hooks,o; headaihe balls should be
sway, fatigue, mechanical or human failyre could
result in contacb'w1th live electrical wiring, cau51ng injury. or death,

No worker should be exposed £o live electrical hazard, unless the em-
ployee is protec;ed against electrical exposure by grounding, guard1ng, or
de-energization of the circuit.

‘Every electrical tool and cord used on the jobsite should be in-

spected. Any tool or cord not checked can be a death threat to the worker,

~

stnce even a small electrical shock°cou1d.cause a Fall by startling.the
worker.,

. The use of alcohol or other drugs must be avoided on all 3obs. Concen~- -

trat1on is especially crucial to avoid injury or death on jobs.at he1ghts
and around mechanized equipment. o —

* Minimum electrical clearances must be observed whenever any toel,
chinegxior equ1pment may contact energized conductors or establish a direct
path to the ground. These clearances apply in any direction, vertical or
horizontal. ~

Crane boom movement must be limited by special equipment (such as
crossarms) 1f cranes are operated in an area of poténtial contact. Warning
signs legible at*12 feet, must. be posted.
formed within 10 feet of a high-voltage line, the-person operating the high-

voltage‘line must be notified as well as the supervisor, so that all safety

Nheneyer~aqy work is to be per-

precautions can be taken before work proceeds. v

-~

4
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1.- Name two dangérs of working under or near live

. electrical wires. . . >
a.
b.

2. Name four precautions which may prevent accidental

Iy

electrical contact.

a. = - _ . X

b.

c.
coe d.

OBJECTIVE 10: ~ Name the two external forces that affect
lateral bracing:

hd &

.
L4 4
‘.

- ’

; ’ Lateral (on th;Iside) bracfng'of structures is necessary to allow for

two external ‘forces: (vertical) weight and.(horizontal) windload. If ade-
quate bracing is not provided, the structure could cotiapse; since exteriof
walls are sometimes exposed to forces beyond their degigﬁéd capacity. Table
3 shows how g?eét the force of wind can be. <

~
.

TABLE 3. EXTERIOR WALLS ARE SOMETIMES EXPOSED
TO GREAT FORCE FROM WIND..

Miles per Force per Bquare Miles per . Force per Square
s Hour Foot - in 1b Hour . Foot - in 1b
v 1 " 0.005 — 20 ) Ve 1.969
2 0.020 - 25 T 3.075
3 © 0.044 . 30 . 4.429
4 0.079 v 35 . 6,027 - .
5 0.123 ' 40 7.873
. 6 0.711 ) 45 9,963 .
7 0.241 * . 50 ' 12.30 : <
1 ' - o »

R




. . i .

) [ ] 8§ 0.315 - 55 14.9
' 9 0.400 60 17.71
/ 10 . 0.492 65 - 20.85

S 12 - 0,708 ' 70 24.1

A 14 0.964 5 - - 2L.7
7 15 = . "1.107 80 31.49

16 1.25 [ 100 A 49.2

18 . 1.55 -

Masonry wallt should fallow strutthral erection so that lateral stabil-
ity 'will be provided; building codes require that the proper bracing and .
" support be provided while the walls are being erected. OSHA regulations ,
state, "Masonry yalls shall be temporarily shored and braced unt;b‘the de~ -
sign Tevel strength is pedched due to wind or other forces." T
’ ~/

— ACTIVITY 10 ———

P -—— H

¢

Name the two extéﬂha] forces that affect lateral bracing.

1]

1l -
3 N  a ' bl
OBJECTIVE 11:  List requirements for temporary flooring. I
3 /S - .

’ .

As the erection of the steel'progresses, permanent flooring shou15 be - .
installed. There should never be more than four floors (or 48 feet) of un- "~
finished bolt{ng or weldingﬁabove the foundation or uppermost permanent
flGQr. The erection floor should be solidly decked or planked -over except
for hoist openings. The planking or decking should be capable of carrying a
working‘load of 50 pdunds per square foot. Openings through whicﬁ a worker,
may fall mugt be covered with planks of suffigient strength to support:a
200 1b person «nd any Joad which might be transported across the opening.
Alternatively, the opening must be guarded on a1l sides by rails, 1nc1ud1ng
midrai]s and toeboards. Any runway or scaffold built around or over & floor
opening must have standard rails and toeboards. Until permanent protection
is installed, the temporary protection must not be removed.

Qo ~
>

. JONS . : -
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Planks used in temponary floor1ngjpTSt not be less‘than 2" th k,

full- s1zed undressed as well as stravghtlgrained and free. of serjous..
©'fects. They should be faid c1ose1y together, fastened to the-framéwork, and N
secured to prevent slippage and displacement, especially in w1nds. Tne' ’ .-~.
_bkaring ends should over]ap by a m1n1mum of 12" When metal decking is uSed
in place of ‘planks, it should bg.1a1d straight and_tight, ang also fastened R . '
to prevent movement., Care: must be taken in Wet or other adverse weather
conditions,. as wood and meta] decking can become s]ippery.
. Wheré temporary f1oor1ng is 1mpracticab1ef as in mdall constructﬁon and
" other structures where flooring is not required or where-6verhead crane °o. ' -
operatvons do not permit temporary. f1oor1ng, safety belts and 11fe11nes must . N
be used by the worker, Safety belts and 11fe11nes are used where a worker -
m1ng be posed to falls of 15 feet or more’ (EXCEPTLwhen exposed.’ to ty1ng
' e%g). Tne steel, s1x- foot. anchor end of the safety be1t or. ’ ) ‘
lifeline must ‘be attached at all times, to the ggrker (at not 1ower Coe
waist level) and at a distance of not more thadF§1x feet horiZont

lifelines must be attached to a sturdy member of tie structure brot ecure-

or re1nfor

ly higged linesusing a pos1t1ve descent-control devide; the use offnylon

. rope is recommended. Rigging must be provided if.dugies require hor1zonta1 .

movement, so that the Jifeline will slide along with the wdﬂl.fo. ) ' :
— .. . - ) i. g ‘ g
. AQT'VJTY 11 ﬁ .' N )
ur. requirements for wood. floor planks. = . .
¥ 1, ’ ’J. ¢ q
1 % . ) -
- - .
. . < ,
Y . o
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ACTIVITY'1 o : e ,
p »
l., a. Heights.~ ' - ) .
b. Heavy loads that are 1ifted. . T

2. Manufacturer's rating. capac1ty is the maximum safe 1oad which may be
hft‘ed\by a crane or hoist. This rat,ing must be pdsted and. clearly.

.+ visible. . L .

3. & Daily inspection, or at the beginning of each sh_ift, to see if:
) + Machine is properly iubritated. ) S -
o+ Brake and clutch work well. . f ’

‘.- Load brake and limit: switch are ‘functioning properly..

« Each part of crane used in lifting or moving a load is working
well, ' © .

-—

b. Inspection by Department of Labor_inspectors

r .
C Ce Spec1a1 1nspec?ion, whenaver mac*iery is exposed to abnormal
stress. , . )
4, Any three. '
Abrasion or wear; corrosion; rope fatigue caused by bendtng, twist-

, or crushing; "'bird caging™; broken wires in a "strand;- core

a, 1974, - <

- ANSWERS TO ACTIVITES
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-

showing through more than one pair of strae/§ﬂ and lack of7 lubrica- A

tion. . ! , NN
Since a chain which is used as part of.a hoisting apparatus is no
stronger, than its weakest link, chains should be 1nspected frequently.
Cond1t1ons to be checked for include: stretch1ng; eIongaE1on of links,
bent or deformed links ® cracks or checks in 1;\E§ and thin areas
causea'by rubbing. " ’ . »
A safety factor of five means thq{“{he safe maximum load of the mechan-

ism is one-fifth_its bréaking strength. Thus, if a hoist platform has

_a. breaking strength of 4000 pounds~and a safety factor of five, the

maximum safe 1;?d would be 800 pounds.

AGTIVITY 2

‘1.

aQ
b.

C.

d.

False. '

True. . )

False.

Layfng hose between planks.

b. Building runway over hoses.
¢. Suspending air hoses over, runways.

\

hree.)
1. Pneumat1c impact tools should have an automatic closing valve actuated
~ by a trigger and a retaining ‘device to Thold the tool in place so, it B

P \

. cannot be accidentally fired.

2: Jackhammers shouldvhave rubber grips to reduce vibration, steel drills:

14 -

must be properly prepared and maintained.
3. Firm foot!qg is necessary for safe operation.
4. Only properly trained ‘agg qualified operators should use(pdwder-

actuated tools. ’ Coe ) -

ACTIVI%Y 4,
le (Any five) >
a. Rivets -may fly and strike someone. ]
b. Fingers may be crushed easiiy by materials shiftinglhhen holes are

{ . ' being aligned. . ,

- o !
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' i . ¥
- - ) e ,l-: ‘
. , c.. Air hammers may-slip. .
' d. Excessive noise levels may damage hearing. * s ‘
e. Eye damage may result. if safety gogg\es are not worn,
. f. Impact tools may cause 1n3ury. SN,
. i qg. ,/Air hoses can become detached and _flip a.worker to tb? ground.
*h. A slipping wrench could throw a worker’ of f balance, .
L}
. i. There 1s dang? of falHng when bolting up.”
2. (Any five) . ‘ - .
' -a. Safety goggles. - ‘
. b. Safety bé1t. ’ '
3 k\ ’ 'Co %]mto “' ~ . “ . ° :ﬁ"
. . d. Steel-tokd shoes. . ﬂﬁﬁﬁjf; ) \ :
: e. Hearing protection. gﬁft:‘f R » .
- M . '\ . »n b ¥ » . . ,
ACT}VXTY 5 .4 LT ’ '
1. bo 1’: . . .‘ : A . ;‘ St ) B
2. a. ' L Ve et ad
e - A
: 3. bo R : ,*" ‘ -7 * 4& ’
': % 1 N ‘e
® 1 - Ak
6' a. N ¢ ’ ” 1 : "iﬂ 4 “'4. ’*A.\ , )
. b, B R
P 8. ao ‘ - .."‘A" | * s '. - - \.
. ] ' | L _ 3 .
ZACTIVITY 6 : T SO SO SN \
’ 3 ; ) @ . . - ,
1.  (Any fourY : T :

. ?othing and Jewelr}’ can become entangled.
a b, -High-cycle equipment\ecmtmues to rotate-after being sw1tched off.
c. Reamer drill bits,can ch1p and chips fly from the bit.

d. Chips, and §hav1ngs can cause cuts. .
e, The'bit may bind up in the work, causing the work o0 sp1n free and
strike the worker. - - o0
f: Heavy equipment may- damage’ one s back if Hfted 1ncorrect1y.‘ ~
2. a, False.." | . - L - SN
+ - b. True. ° . Y g _ N ' i
q ' ¢ ‘ » "* ) ’
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* ACTIVITY 7
1.7 (Any tMree)

4, - (Any four)

.
[T

Activity‘and congestion, thus more'quger from inattention and

- carelessness, . »
' E-/ﬁ. Hazards from workers or'materials on other prOJects o the work-
- site. ,
. "~ ¢.- Utilities may be contacted by accident. \yﬁ:‘
. d. Unautforized personnel may cause accidents.
2.- FEach contractor is qespOnsible for the safety of his own employees.
' R ' * ‘o L] .
ACTIVITY 8 . ' : ", '
1. (Any four) _ i
v - ‘a. Welding. ‘ ) ‘ s
bs Chipping. , . .
¢. Grinding. .-
& - d. Riveting,
e. Knocking off rivet he(ads.
; . Y. Hammering.
* ‘ g. Compressed-air work.
‘ . h. - Overhead work. . o , “
2. 85 dBA, ? ‘ \
T 3. -a. Plug or (;;;rt type. : - . - . ,
b. Tup o fhutf type. .

‘a. Safety helmets (hard hats, not ‘bump cap).
y. be Safety (steel- toed) boots and shoes; with or yithout metatarsal
! ‘quards.
, c. Safety goggles and glasses.\w .
d. Welding lenses'of the specific shade needed.
. e. Gloves with or without hand guards. .
o f. Ear protectors—or plugs. _ . Y ]
| ACTIVITY 9 * - , - °
1. (Any two) * ' . - A
a. Accidental contact of per§onde1 with live electrical wires.
s
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— ’ ' ' ’
‘ b. Lack of, or deficient grounding of circuits. .
s ’ ¢ Cranes or other machinery may contact_live wires or otﬁer energized
conductors of electricity.
d. Shock causing a fall. _— R
- 2. (Any four) P ,, . .
a. Tools and cords should be fnspected to ensure safe operating condi-
‘tions, - - ' ,
g b. Workers should not ride loads, hooks, or headache balls.\

c. Live electrical circuits should be prdpérly«groundéd, guarded, or .
de-energized.

d. Mthimum electrical clearances should be @bserved.
e. GCrane boom mevement must be }imited by special equipment if cranes

. are operated near live wires. \
f. Limited access and posting of hazardeus locatioms.
ACTIVITY 10 . - .

1, Weight (vertical). ' ,
\ 2. WiAd load (horizontal).
- ACTIVITY‘ll - a )
‘ (Any four) ) . . : ‘

1. Planks used in temporaty flogring.must be at least 2" thick, full-

sized, undressed. ‘

2. Planks must be straight grained and free of serious defects.

' * 3, Planks must be laid closely together.. R .
* " 4 " Planks should be fastened to the framework. :
5. The bearing ends shoqld overlap*by a minimem of 12%. ~
’ .
L 4 »
)
C
. ' ‘ A ‘
\ -
. {

o -
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