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CONSTRUCTION SESSIONS

EVALUATION OF EQUIPMENT

By EARL W. WHEELER
Safery Engineer, Burean ¢ Yards & Docks, U, S. Navy, Washiagtoa, D. C.

It iv time jor safety ensmms to 6egm
practiting siay o g by F
no: hindsight. For ton loag we have b«n
teling poople what they should have done
0 prevan accidents ~-after the acodemus
tave happencd.

Every time 3 ptw picce of equipmnem
comes cut, we sit back and wait w see
what happens. When an accldedt accure,
we mm out and Yook for the accidenmt cause
ond then we devise a way of preventing
the same accident from happening apam.
We wait for ancther one to h:wen and we
repeat the pednm This is hindcight
safety engineering.

! now n isn't always that way. Some-
times we do foresee what kind oi accidents
will happen with 3 hew process or a nea
itens of eguipment and we devise the means
of prevention beforchand 1 suppoce all of
us in the profession have some of this fore-
tigshted safety enpinecering efiort o our
erediL

In some xndustns this kind of safety en-

:hnc quite extensively., Re-
gretably, !)ns isa’t true @ the constraction
industry,

Last October, when 1 reporied for my

constructian in the p

sage. The miay division, Offhce of lhe
Chiel of Engineers, assigned a safety en-
gineer, Mr, Carlyle Bunm, o participate in
this study. The new equipment, a “rough
terrain crane-23 ton” was made available 10
us jor two weeks, together with an opera-
tor and 2 photographer.

The basic procedure usced in this study
is the samne as the Job Hazard Analysit pro-
cedure uted extensively in the swudy of
manuiacturing processes. The applivation of
the procedore to the stndy of comstruction
equipment dificrs omly in she rechmiques
used—and are very simple

The fob Hazard Amalysis procedure con-
sists oi four steps:

. Job breskdown

2 Amilysis of each of

3. Devising uew job method

4. Testing new job method

This basic procedure was applied in he
study of the rough terrain crane-20 ton as
follows :

1. Job Breskdown. ANl of the operations
or series of actions performed by the op-
erator were listed This was done by aon-

ldng with the o) the test

in desail

reserve training duty at the Army E
Resarch apd Development Laboratory at
Fort Belvoir, Mr. Rutherford requesied that
I be assigned to the Engineer Proving
Ground and he waid very much the same
thing to me then that he has jun sid 1w
reu In the ensuing discussion, | mggesmi
a procedure for amlyzing the hazards in the

and the manuiactura’s represantative, and
Some of the

bined or broken down further as apneared
expedient.

The list so prepared containg 51 separate
items. No list was made of operations of
However, the list

tperatien of construction He fett
that this procedure had definite possibilitics
© we tried it The time svailable did not
permit a thorough trial, but we learned
awough to be convinced that it was prac-
tical and promising.

Acordingly, 1 retumed to the Proving
Ground in July 1959 and we began a com-
victe study of 3 newly developed item of

did_include ﬁm cchelon maintenance tasks
performed by the crape operator, the car-
ner opesator, or an oiler. During the next
phase, the observation and amalvsis phase,
seme of the operations originatly listed were
combined or broken down in further detail.

2. Analfyns of Esch Opcration in Detgil
In the original trial of this provedurc, it

3
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dried. We corresponded with practically
every state highway department in the union,
lookang for ideas m regard to this matter.
At that time, our expenence had not been
good {rom this operation. We obtained some
very good ideas from some of this corve-
spondence

Fimile, one of our districa shops devel-
oped a machine which is now in nse in each
of the twenty-five districts of 10 or 11 coun-
ties each. We have found that this machine
does a reasgmably good job under most traffic
conditions. Since we have started picking
up markers in this manner, no injuries have
occurred to the men on this operation,

We nse unucmally high red flag markers,
as wedl as flaching lights on all equipmemt
operating on the traveled surface, since we
believe that the so-talied second or third
car can easily- get in trouhle behind a large
tmd\ when approaching this operatian, either

g or ¢ g the equip This
arrangemm is fo conftrucied that it will
fold down when the machine ic being trans-
ported from one focation 1o another.

A supply pickup truck joliows the paimt
striping machine ciosely in order to ofter
additional protection ta the men on the rear
of this machine by discouraging trafiic irom
cutting in behind it

The markers are dropped down a pipe
which allows the men to be in a less haz-
ardous position than if they placed them
direcly by hand Tme small pyramids ayc
approximately 542% in height ,:nd are used
almost emirely in our state for proteaing
the fresh paint strips. Sometimes, one or
1wo IB® cones are nsed ar the beginning of
section of stripe 10 be protetted.

In summary, 1 would like to say that we
of the Texas Highway Depurtment agree
with wint seans 0 be the general opinion
that this is 2 hazardous operation rcqmrimg
scrious study, both from the standpoint of
protection of cmplovees and wraveling pub-
lic We also agree that regardless oi the
1spe of markers used. a muachine pick-up
method of some kind chould he used that
will eliminate the hazard of reirieving these
markers from bucker seats or similar prac-
tices.

IMr. Van Meckeden: (A motion picture
wast shown illustrating the Washington De-
partioent of Highways' syrtem of retrieving
trafi¢ cones used to protect new highway
striping.  Mt. Van Mcchelen then described
some of the fire and explosion hazards of
carrying striping matcrials.}

]n addition to reducmg hazard 16 em-

v by using ! hods 1o re-
trieve stripe muarkers the following safery
mearures shovld be observed

All Aammables whether liquid or salid
not in actial wse to be removed from deck
of striper.

To reduce static spark hazard make cer-
tain all sources are cither cortected or
grounded. Al components of the umit must
be elecirically bonded to each other. Chain
grounds cither for ground to gromd or te
ground comyonents are not permissable ac
paint, rust eic, acts as msulation between
lml::. Only commuous strip or ahle bonds

Two g 4 € &
sbou!d be used

Solvent tanks should be pressurized only
by nse of a mam:ily controlled valve which
amtormatically cuts out when released The
pressurized vapor readual i the tank after
each use should be dled off throagh 2 chech
valve and tubed directdy into the comgressor
engine intake manifold 10 be burned as fuel

All compressors should be of rotary type
with apical pressure potential of 123 PS.L.
and equipped with not less than two biow-o't
valves. Both the compressor and truck en-
gine stacks should be equipped with spark
arrestors.

NXo smaking shuuld e pcrxmncd near
«ripers wheth Thus
incivdes the cab. nguuhm should be re-
moved from brackels and kept ready near
the machine during charging. cleanup ete.
Al unks should meet ASME require-
ments.

Bautleship cleanliness and tidyness should
be obsexrved at all times. No material smove-
ment shouid be permitted while machine is
moving. Service trucks which supply umit
should be metallically bonded to swit prior
t and during transier of matenslz to unit.
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HAZARDOUS MATERIALS CONTROL

fudustrial H

By WILLIAM RETZER
ienist, Eaterpillar

‘Teactor Co.,

Peoria, I0.

Hazardous materiale contral is a vital pary
+i out supervisory job. Whether itz in 2
sarge industrial plast Like Caterpillar. in
ocmmals, in highway construction—no ma*-
«er what the operation—large or small—our
znderstanding of the material: we handle is
cuiremely imporiant o the saienn of wur
eaployecs.

In 1his discussion 1 will understandaliy
Jwell an our practices ar Caterpillar because
:hpse are the ones 1 know about. I'm surc
syau ) agree, however, that similar pracices
=n and should be observed—nc rmatter
where you work with hazardous materials

Our fHrst admonition to aur superasors
. “kmow what you're using and *hew o
tanfle it 1§ sou dent know what the
magerial i~—don’t handle tt—leave it aleme”

A fow 3rars age we in the medical and
<icty divisions were awakened by the ia~t
that the handling of kazardoms mterials in
e plunt uas being aken much 10 lichly,
Hazardnys materials and chemicals were be-
g veed and stored indiscrimimately  Fer
instancee. caanide and acids were being store!
. a situaven wkich pre-
ilities. \Vash tank oper-
snre were charping their tanks with causiic
by the shoveliul.

In the ciemusiry section of our Ma hb
we had an explosion in a perchloric aad
hood, caused as the result of inadegquate
Aushing of the hood. You kpown what hap-
pen: when perchloric acul comes in cuntact
1t orpanic material. The explasion cqused
cxtensive datmpe to progeriy in the fulcras
sy, but lockily there wae sligh injun 10
et ionnel

There was the case of the carbon i
chloride; the stufi that has the ¥ ppm
smximum allowable concentration. A wrear
deal 6f 1his solvemt was being used through-
out the plant with nearly as much ahandon
w5 i it were water The ward quickly got
seeund that it conld be obiained at the ol
cribe and was very gnod ifor dry cleaniny
<lutheng.

There was supposedly pood conrl «ner
di-bwrsement of ¢arbon tet. vet when our

cafety manager semt our mspectors  and
investigators to the oil ¢ribs 1o ask for a
bottle of the soiven:, they had little or no
trauble oliaining it

As a tesult of the {oreroing. plus other
cvid s ui Joose praciices in handling haz-
ardous materials, the hazardous materials
conirel committee was established. We refer
10 it as harmacoco. But here I'l call it the
committee. It consisic of the mamager of
the safety division the plami industrial hy.
menist and the chief of plant protection: afl
i whom are maturally cemcerned with the
:afety and well-being, not only of plant
personnel. but company property 35 welt

The committee operates primarily uvndes
part “J” of the Health and Safery Act of
lllinois. Thit act contup: the rules and
regulations relaing to fabeling in the use,
handiing and storage of substances harmiul
10 the health and saiety of employees. Since
i1 is the state law, it is basic 10 ali opera-
vions involving the usc and handling of haz-
ardous muerials. Sccondly, the committee
aperates according to Caterpillar procedure
(P-13) for handling hazardous nuocrials.
This company procedure more or less jal-
fows the state faw bur applics i specifically
. Caterpillar opertions.

It Ceals with:

1. selection oi now marerials, 2. labeling of
comainers. 3. storage of hazardous materials
in disbursing crb:. 4. inspection of hazard-
ous materin) coniainers, and 3. disbursing
the hazardous matesial 1o the end user.

A harardrus materiale afery manusal s
prepared by the commintee as a rvide jor
key peronme? in the handling of these mate-
rialz and in chie condutt of hazardous opera-
tions,

Ench manunl is numbered and a register
kept of the people who have copies When
new watenals are mtroduced for use in the
plant or procedurer are established for baz-
ardou: of i the infar ion is sent
immediately 10 the hoiders ai the manuva) 10
be included in their copies. Thus the manumal
is kept current.

39
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I wouM like (o hasire that distrib

: d and strict adherence 10 these mcas-

oi the mamal is done on a sclective basis
Division heads indicaie who of their per-
somnel should receive the book and ther
recommendations are umu“v scrutimized
beiore releasing a copy. Thix is done simply
to aveid promiscuous distribution of the
manuat 10 plam personne! who either have
no uce for &t or would not know how' to ase
it. Generally, the distritnstion is to the super-
intendent level and over.

Selection of new materials @s an important
2nd pretty basic function of the commiticx.
When 2 mew marerial is being considerced
for use in the plant, one of three things
cn happen. First, the buyer in the purchas-
ing division obrains a2 sample of the material
and forwards it 1o the commiuee. It is then
cert o our Mex lab where it is tested for
its flash poim. toxicity and corrosiveness.
1i the materisl is found 10 be extremely
harardoug, permission for its uee will no
doubt be denied and recommendations made
that 2 less dangerous substitote be found

Upon in3tion in the labo 1. the
mmaterial may be found tv be hazardous but
fict to the extent that it can't be used safch
under certain conditions. In these cases,
permission is given for the material 10 be
used, but at 1he same sime specific instruc-
tlions are given as to wiat protective meas-
ures must be taken. These may inchde
protective clothing. ventilatien., waming
signs, etc. Then there s the third possitilin
that the material has been found to e
relatively harmless. Jf this is the ase, per-
mission jor nse is gramed. usuaily without
restrictions.

Oceasiomally, aiter a maicrial has been
tested in our Met lab, it is considered wise
18 1eR its vse wnder controlled conditions
before retaasing it for production nse. In
tins caste the Met lab will st up a pitot
project so the material can be observed
under actual production conditons.

In all otr considerations of the degree of
harard presemt in the use of any mazerial
it roust be kepr in mind thar our primary
objective, at Caterpillar. is to produce in
quantity, the best quality of eur producs,
which 1s tractors Therefore, if 2 raterial
provres to be extremely hazardous, ban is the
only ane which can be used to prodace tons
quality work permission is granted for it
use. \ery rigid protective measares are

o

ures is the rule

Don’t jeel apologetic abowt placing warn-
ing labels on hazardous materials and chemi-
cals. Take a2 forward looking anitede; think
of Jalds as vimual evidence of an obligation
recognized and Julfilied  Adopting such a
pohc\ lslikcuhngmn:nsumondxc
iuture o vour products, persommet and prop-
eny.

At first we considered it stisiactory o
tet the vendors who sl us our harmardous
materials, take care of placing warning
labels on the containers. It dida't tzkc tco
long 10 discover it this plan was at best,
unteriain. We found that in manv cases the
{abels simply weren't there—perhaps they
had come off in transit.

Mary vendor's waming labefs are o smalt
that they represent no warning at all. Ther
dun’t anract avendon {n st othen cases.
the vendor places the warning labc on the
tid of the comtainer. When the Vid is re-
maved. <o is the label

So many defidences were iound i this
method that it was decided that we weatid
design our own wurning lubels and thug
they would be afiixed to the containers by
wic receiving division w'mn the matenial
arvived at the plant

Kadicactive waterials arc bcing used in
incraasing numbers as tim: cocs on. We've
found that there is no need ior comcern
abomt !abc)mg of these prodacts. The hhele
are placed on the' ccatainers Ly the supplier~
actording to mria rulings of the atemic
ourgy cumanission. They are adequate in
size, shape and color. and are always placed
fo that there is no doub1 of the mature and
danger of the contems.

When contidering contral i hazarden:
materiale, it is almoq tmpo<sible to avoid
retting into she fickd of controfling procesces
and procedurcs which involve these mate-
nal‘ For instance. 1 our manual we have

1 the 5 -n
for: 1. use of respirators, 2 acid handling.
3. carbon dioxide welding. 4. welding an
coated or painted surfzces. 3. maniiolding
of cylinders. 6. ~torage and handiing of
comnpresced gaces, 7. cleaning maint booths.
stacks, pits and ks 8 spraving of flam-
mables, and Y. radiation safety and operaving
precedures
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This list will grow as the oumber of haz-
ardous processes and procedures increase

The cvmmme: is neves adutr.\ry n s
Tec When a & dous situa-
ton arires which we feel needs saieguards,
considerable research is done qn the subject
before commitments are made But once
the commivtee has made its recommenda-
tions, no deviation {rom them is permitted
That procedure stands as written

Here is an iffustration of what the com-
mittee recommends where hazardous condi-
dions arc invobed in cdeaning pits and tanks
(wnderground and above ground). Whe: a
tark i< to be cleaned, the sajery division,
mdustrial hygienist and plant proleclion are
il immediatedy ootified  The industrial hy-
gicnist and plant protection mem test the
apnosphere within the wnk for flammatility
and toxic concentrations as weil as oxygen
deficiency.

Sanitajion dvision personmel (who tlean
th. tank) obtin two airline respirators iram
the safety division, one for use and one for
stand-by. The safery division also provides
2 safety harness and fine which is always
wom by the person enmtering the tank A
rmemrber of the safety division is in attend-
uance at all ttmes in case of emergency.

Public Employec

The man deaning the tank uses nor-spark-
ing tools (shovel, budket). The light used in
the tank is provided with explosion prooi
protection.  The man usally comes cut into
the fresh air at least once every hali “hour,
cven though the tank atmosphere is nwon-
toxic. The employee also wesrs rubber
boots. goggles, gloves, etc, for proteciion
while in the tank,

In a1l oi our recommended procedures.
careful consideration is given to the hazards
peculiar ‘o that particular operation. For
mstance, in ctir recommendations for carbon
dioxide welding, the fallowing factors had
10 br considered: ). gamma or beta radia-
ton, 2. ultraviolet hght, 3. oz0ne, 4. carbon
monoxide, 5 phosgene, and 6. oxides oi
nitrogen.

There are other items which come inder
the jurisdicticn of the committec: 1. empty
containers (dangerous), and 2. pressurized
cuntainers (ot allowed).

This control program is be;:g carried ot
effectively in our plant It could ne
without the confidence and backing of top
ranagement plus the dynamic attitude of
the committee itseli. The whole control idea
came about because we asstoned that our
employees baiew what they were deing with
nazardous mateiials.




