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LEAD INDUSTRIES ASSOCIATION, INC.

2982 MADISON AVENULK

@ NEW YORK, N. Y. 10017

TELEPHOME ~ ARCA COOX a8
OR »4020

August 19, 1955

SUBJECT: REPRINT (N _FRISCO BRIDGE
PAINT JOB

To Hecbers of the Lwsad Industries Association, Inc,:

Attached i3 a copy of an article reprinted from the July, 1965
American Painting Contractor. The article, on the painting of the San
Francisco - Caklard Day Bridge, is a refreshing testimonial for red lead paint
systexrs and ecphasizes the fact that major port authorities, institutions, and
highway coomissions are continuing their dependence on performance proven lead

pigmented paints.

The story statos that currently more than 15,000 gallons of paint,
nost of it red lead, is used amnually on the 32-year oid structure.

Nearly 7,000 copies of thls reprint were mailed to our entire paint-
ing contractor and corrosion engincer lists. Upon request, you may obtain
additional copies of this reprint while they last.

Very truly yours,

L S,

( Jerons P. Smith
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it Takes a Lifetime’
To Paint the 'Frisco-
Oakland Bay Bridge

By Kenneth and Katherine MacDONALD

o

ON July Fourth, the world-famed
San Francisco-Oakland Bay Bridge
1 celebrated the 32d anniversary of
the start of its construction. :

During the intzrvening years, the . N

f i bridge has become onc of the long- : R
o { N et oentinuous painting jobs in history.
. ,’ fumishing full-time employment and
\ 45 Hifelong catenrs for & clew of 66
- pantern As many as 15,252 gallons of
’ pant may be used in a4 single year in
first. second and finish cvats.

Two mapr West Coast metropolitan
Ohies are omnnected by the 81 -mile
span, which proceeds throcgh an istaed
tunnel in mud-Bay. Elevation of the
groceful structure vatier from about
6 fcet abure high water to 530 fcet
above high water on tep of the buge
seipension towert. An average of four
millinn vchicles ply hack and forth
actoss ity steel reaches cach month

In spite of apparent dangets, the
brulge kas bxecome one of the nution’s
cutdtunding examples of sifety foe
painters dong andustrial masiienance
peinting at hgh eltitudes.

Maist (hehind roding + nd lewan e
pender 1ape (09e 04 muc 30 feet. Canvee <
tvrtains fuem salety feece and pretect pessing )
cehulor trafc om pamt splatien.

ERT G WE WIE RN

Reprinted from the July 1965 American Painting Contractor

N 1711.01
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Biidge'y moca cable scofeld AL on graoved
wheelt on hondiall repes. Deck bs sdivssable
L it lovel Wind (vcraian orq talled wp,
repering the twe lo where painters werk.

fte 146000 tuns of steel must
wepstantly be puinted for protecton
ag3nat the onddaughts of auture. Puint-
ing involves 170 actes of puinted sur-
luce; 105000 galloas of pairt were
tequited for the oiiginal paint job—
thiee couts of red lead and a finish
cat of sluminum.

Currently, moce thun 15,000 gullons
of paint ate used cach ycar in the
Mmantenance painting Program  super-
vised hy D. Ewing Mursh.

Original  specifications  called  for
the 3teel to be zandbliated ufter it
arrived in the San Francisco Blay atea.
It also was to be painted with two
coats of red lead prior to erection.

“After the steel was put in place.”
Mansh relsted. “a thitrd cvat of red
lead and a spot cuat of Jead paint were
applied on the tivet heads, seumns and
+¢i~s This was {ollowed by the finish
coaL.”

Al of the sandblasting and pruming
was dobe ot three locations. About
50 pet cent of the steel was wand-
blasted at Alameda, using sand o
steet grit. The suspension bridge trus-
st were sendblasted wnd painted in
San Francisco.

The first cuat of paint put on, said
Marsh, was a 28-pound-pergallin red
Icud with raw lLasweed oil.

“This wat very slow in drying™
Marsh said. “and to improve the dey-
ing time the formula was changed by
the addition of mmncral spi This
teduced the weaight of the puint 10
279 pounds”

The second coat was a similar red
lead modif=d by the adduion of lamp
black for ¢oloring. The original second
cuat weighed 24.7 pounds to the gallon.
When modified to impcove drying time,

the weight dropped to 245 pounds
per gallon,

The thitd caut alsa was o ted lead,
aw finserd il Wype which, with the
sdditron of carbon black. weighed 22
pounds per gallea. Befare the finish
coat was apphed, changes were made
friom the black, because of cvie pres:
sure, und aluminum was used for the
finish coat.

The aluminem ofiginally used wat
A lung oil varnish with tung oil. The
{frtmuta tnctuded 214 pounds of alu-
minum paste pee gallon of varnish.

The careers of the bridge puinters
began  befote  the  bridge  actually
opencd for traffic when it became
necessary to paint a portion of the
upper deck fleor aystem from a con-
tractor’s traveling gantry. Permanent

L

ous acid deprosits and vome alurninam
hyddroxide,

“The older surfaces pinted with
aluminum, when dity, tend to retain
montute” Marsh explans “In shady
or pragly ventilated licutwng the sue-
face femminx tacky of sticky to the
touch until ncarly nocn,

“This condtion ix eliminuted on
steum cleaned sutfuces und these areas
are dry cnough foc painting by thwe
regula; motneng atarting time,”

The make.up of the petmanent paint-
ing ceews has varied somewhut through
the yeats. atarting with the oarigmal
10 men. The crew win gradually an-
creased to 40 men by December, 1941,
vhen World War 1 began.

During the war. the crew dwindied
from 40 down to 14 men. Later it was
built beik up to 50 men. Al the time
of the Korean War, the crew dimine
ished again to 35. Currently, however,
the Bay Bridge paint ctew hac twa
foremen, aix Jead men, 08 painters, two
tuborers and four truck drivers. The
budget pravides for 66 painters,

lnitially, crews painted with wire
rope cotenary of springboard rigging
beneath the icwet deck. By 1959, how-
ever, ihitee large suspended scalfolds
6 x B5-feel. had been cotstracted to
provide the necessary accessibulity (of
puntess.

Badge wfficials learned early that
cotventional methids of figging re-
quired tov much of 4 panter’'s time
and frequeatly resulted 1 us much as
a 30 per cent tume lews

“We attempt constantly to huve as
large a3 possible scaffold unity oper-
ating on wheeds of on g teack and wath
purwer drive, wherever pasuble, to s ave
pamnter tume.” says Mansh

The painting crews alvi have tearned
that threc-inch wheel Lrushes und up
to 33,-inch diameter cup brushes can
be operuted on straight buflecs of

riinders wt ftee apeeds of 7.000 (pm.
fur cutling rust.

Munsh explany that  cunuderable
tr1al und crfet went intn learnng whwh
cominetcisl brushes could stund the
constant abuse. On oad flat surfaccs.
fis crewms AOw use g sia-inch wire cup
brush an a tool which opetates at
2400 tpm.

The paintets call theswe “3alt brushes’
and use them to temove the generul
accumulution of dirt frem the faces of
the floor beums and larger steel mem-
bera, Bottle or tube brushes are uved
to paint the loag slots which wete left
in the steel for erection cleatances

Thete ate wime 2400 ficy beam
cuninections 10 the trusses. These floor
beams are from sis to seven feet deep.
with an open slot 1.inch to Jg-inch
at euch end between the correction
ungles. These must be painted with
the long handicd boitle brushes. Some.
however, are plugged at the bottom and
peint is umply peuted in. Othees ure
swibbed first wnd then are plugged ut
both ends

Anchot bolt boles are ¢leaned and
filed with mastic. Some of thewe are
wt in pipes 10 to IS feet Zeep in
concrete pieis. Thewe most be cleaned
cut with wir jets and they are then
awabbed woth ed fead and £lled with
mastie of ted lead punt.

Mutsh’s crews also have develiped
a “crack brushT of gramer which s
used for pLanting the natrow <Gty and
crucks. Thew are puce Lnistle bruthes
thiee mches wide by two anches an
fength,

“Actuilly,” Manh sayy “there are
maete thon 10000 hinear feet of just
one of these slots a quarter-inch wide
» Je-inch deep”

Other  puinting tools used include
fouranch stucco btushes and two-inch
oval brushes as well as 7 a~g 9-inch
pint rolics with extension handles
(rom 18 inches to {our {eet tons,
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Lidge't main coble scafold mes sn groeved
wheely on hondiod roper. Dech h adiusiable
to beop It tavel. Wind tverning wre roliad vy,
seporing the twe levelt wheto pamiers wer.

Its 146000 tonsy of sleel must
caistantly be painted v protection
againat the onslaughis of nuture. Paint-
ing involves 370 aceey of painted sur-
face: 105,000 gallomy of paint wrre
tequited fur the oaginal paint jobb—
three cats of red lead and o finnsh
et of wluminum

Curiently, more than 15000 gullons
of puat ute wed cich year in the
Maintenance poanting peoglam  supers
viwed by D Ewwng Masah

Original  specifications  called  for
the steel 1o De sandbliated aftec it
atrived in the Sun Francisca Buy area.
It atso war to be punted with two
cuats of red lead puor to erection,

“Aftcr the steel wns put in place.”
Marsh related, "a third cuvat of red
lead and a spot cnat of lead paint were
applied on the tivet heads, seams and
edges. This was followed by the finish
coat.”

ANl of the sundblasting and priming
wiat done ut three locationn  About
%0 per cent of the afeel was sand-
blasted at Alameda. using sand o
steet gnt. The suspension brxlge trus-
e wete sandblasted ond puainted an
Sun Francism,

The first caat of paint put un, xaid
Marsh, wus a 28-pound-per-gallon red
lead with raw lrawed ml.

“This was very slow in drying”
Aol said. “and o improve the Jdev-
ing time the formuta was changed by
the wddition «f munecrad spicits. Thes
teduced the weight of the paint (o
279 pounds.”

The second coat wus 4 similac red
lead modified by the addition of lamp
dluck for coloring. The ongmnal secund
it weighed 24.7 pouads to the gallon,
When maodified ta improve drying time,

the weght dropped to 245 pounds
per gallon,

The third cowt also was a ced bead.
taw linseed il tape which, with the
addition afl carbora black. weighed 22
pounds pur gatbsn. Befure the finnsh
cout was applied. changes were made
frem the bluck, becauwe of cvic pres-
sure. and alumirum was used for the
finish coat.

The sluminum onigmally used was
a long ol varmesh wath wunyg @l The
formula included 21 ¢-pounds
minum paste per gallan of

The cateers of the bridge puinters
began  before the  bridge  actually
opened for trafic when it became
necessaty to paiat a pottion of the
upper deck foor system from a onne
tractar’s teaveling gantry. Permuanent
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Sreom clecning a1 o memiod of 1uduce prepoce-
hon has been (1 oot since 1937, 0 oliminotes
C i ond b e
need lor sendblottiag. bridge painten sey.

ctews in larger numbers, however, were
Tnhed until October, 1937,

¥ after the bridge had
upened to traffic.

A small crew of 10 paanters and a
foreman wis put to work at the lower
end of the East Buy pottion of the
bridge and atxut this time the late
Catl S. Hamulten established a peos
wram of stenn cleaning. which still
o operabien o ehirminate inter<cout
contaminsticn and to mMunimire the
necd for sandbleting

Rust wias removed ot fitat with hand
methids—wire brushes and wrapees
Same eapenments weie petformed with
mutocdiiven wite cup brusher But
these did not prove successful.

“Maintenance pianting an those early
days,” Marsh tecnlly, “consisted of the
application of two lead st Gty and
a spat coat of alommum Thic w.a aot

pinctical, bowever, and the system was
changed to A new process mvolving
first a spot coat of lead, w second sput
cuot of 1ead, and & sdd coat of als-
minum.

“Even this method dudnt work out
g well becaure within a few weeks
of completrwr the fAnnh began  to
develop & mattled  appeatance,”  he
s, “Then we figuted out anothet
appraach. making the first coat of lesd
aapot cout and the second a solid coat.
with a final finish coat of uluminum.”

This provided the sppeacance every-
one seemed to want and the use of a
salid coat of lead immediately belise
apphication of the finish coat of alu-
minutn hus been the practke smee
Late n 1939,

The present rectine iy to steam
chean oil surfaces th.t can be reached
n ateas where the pracess does not
nteifere with traffic. Rust o removed
by «mit sardblasting, power brush buf-
tng. hind clesning and  phosphone
acid crack tteatment and caulking.

A finat apot coat of red fead is up-
phed on all seams odges fivet heads
and  sndblisted  arcax, fotlovied by
another coat of ted lead, a sohd aut
and a finish ot of aluminum.

Matsh contends that this process
provides protectien which, in the opin-
wn of the brudge authornties, is fuily
equal ta the angimad paint job o 8l
of the taw steet uttaces

Sea salt. inadent«lly, n found oa
the beidge surface as high us 400 foet
abuve the water tevel

The upper deck flowr system (which
1 the Lottom wae ol the upper deck.
byt 20 feet drectly ahove the fowmer
devckd atsa suflefa from heasvy deposits
of mator vehicle exhaust, sent, sutphue-

2 it e vop
tantileves
oce apply-
ing @ toot ot Ciuanunum  Once blok waos weed
byt “pubix presture’” breught abevl @ chengs

Ne ploce fer @ painter with v
af the loterel brocing on the bridg
Wvituce Loghtt Pountees shewn b




we wed depronits wnd some sduminem
budicande.

"The ohiler tutfucvs painted wah
dumnarm, when diaty, lend to (etan
crture,” March explaos. “In shady
1 goorly venttlated locateony, the aut-
far teman 1acky of sticky (o the
tuch until nearly poon.

“This condition 14 eliminated on
steam clewned wutfaces wald thew ateas
ate dry enough fid pueiitiog by the
tegulat marning statting Uume.™

The make-up of the pertanent pent.
mg crewy has vatied somew hat thiough
the yeatn statting with the gl
10 men. The crew was gradually m-
creased 1 40 men by December, 1941,
when Workt Wae 1 began

Durisig the s, the ctew dwindied
from 40 down v 14 mea Later 1t was
turl: buck up to SO men. Al the time
of the Korean War, the crew dimine
nhed ag.am to 35 Currently, however,
the oy Brufge pamt ctew has two
ftemen, s lead men, (O paonters, Twa
Libogets wnd four truck diners The
hudget provides for 66 painters

Intwlly. crewy panfed with wice
Type Catenaty of speangeand ngpeg
Reneath the fower deck. By 16039 howm .
ever, thice Lifge suspendal w
" ox KSfeet, Aeed been constiu
Trovule the pedenay acceandbuliey tog
§antetn

Bodge officiale Jeained
coanentionad methoody of fgoing re
Gutted T meah ot L panter’s ime
«nl tequently 1esulied i as moch s
4 10 per cent ime loan

“We attempt constantly th hae oy
1 unity cpet.
sting on wheels of on 2 track und with
porwet dive, whetever prssible, b v ve
$unter tiume,” sads Mursh,

The painting crews afve huve learned
that threeanch wheel trushes and up
s 33 ganch diametes cup biuvhes can
he opcrated  on sroght bufters oc

ctndeny at ftee wpeeds o 7000 (gun
Ir cuthing tust,

Mash evpluns thit wansdetable
taal and een went inbe deqouog wineh
newicind brushes coutd stand  the
Eomtant nhuse, On toad fat satd e,
v caewy Bow uswe # stranch wite cup
brush o0 2 toal whch opecates at
2400 rpin.

The gunntess catl these 51t brashes'
and use them o temove the geaernt
wccumnulation of dint fiom the fucey of
the fomr beams wnd Lager steel mem-
bers IRoftle or tute Btuthen wie used
fo paint the long slots whih were lelt
0 the stexd for crection cleatances

There ate waie 2,400 i beam
Annectints W the tiuswesn These flood
beams are from v to wien foet deeph,
with an opea alot ek to 3 geinch
at cach ond tetueen the cot nectusn
snglen. These must I gaated with
the I'mg hundid B ttle brushes, Some.
bowever are plugged it the butiom and
paint mply poured tn. Others ase
amabibed first and then kre plugged st
bt ends

Anchoc bt lusics are WM
flled with mastc, Sume $hcae are

wtoan pifes 19 te 1S {eet Jeep an
anctete piets. Thvae must e leaned
el with wie ety und they are then
saabbed with red besd and fikied with
Mt ot el e of pusnt.

ALralt's ctews alwo b

o develped
¢tk brusht o granet which g
used for paititing the auin w sbas and
stacan Trewe e pute brtle Leoshes
thice anebes wide by two i her an
length.

SACTEIY Mt e, “There
et thaa 10000 Lincar vt
viie of these sbay o quan
v teasa b deep”

Othee panting tocls used inclode
foat snch stucer Lrushes and twoindh
vl brushes ay well s 7 und Sareh
PRt foGcis with evensicn handles
form 18 anches G locg feet fong,
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Coulking gues e Trequeatly eme
phoved. et cnty tivae which have
tatchet lesel memchonnm for foreing the
puton.

I some steas, followig the voginat
pasnt gob, ity of The beutge attamed
wty age of 28 yrurs bLefote the crewy
wete alile ta get atound to sepainting
them,

Many «of these ateas were found to
have nccumubated ol maote than five
pret vent fust.

There ate a fow urews of the brudge
whete the ateel structueal memters
ate cumpatatively light 1n weight, The
sutface 1emperwtuies of thew ateas
change more tagndly than at other lo-
cativdis, causmg «n accelzcated break-
diwn of the paint film. In these areas
crews begin tepamting at intervats of
31y to four yeurs”

The paint fuice aow uses a semi-
quick-drying  ted  lead paint which
weighs 21.7 pounds pec gallon. Thes
Pt clives for re<orting v 16 hours
The lacmula for the aluminum vehicle
At hus been chang=d from a long tung
™t varnish to a phenol {oraaddehyde
type.

Quicker drying paines are ussd n
thase atest of the brudge where the
prantees can goet at the surfces rapidly,
thus revtacing sutface contumntion e
tmeen coty dufing the tejeunting

Leated metaihe Iead paste alvs
adibed to 1te Jewd ot ta teluce of
1o apeest drvang and o pravade a better
bind Ietacen coste Approvmately
14, peunds ete added per galln
the miung taba

Coud tar coatings ulwe have been
used accovenaliy, in amall quantitres
Al vme arcas enly ALk des
dates the teaults Rave been exceltent

Curtently. the puinters use eght
SCatTolda, oo ening an entite ttuss guenel,

for penting the truss web aystemn.
These wuflodds wote buidt in the Lildge
matitenance stupa

Five “traveleins”™ run beneath  the
uppet deckh,. These 15 x 60 foor plat-
forme are suspended from ovechead
il und cover half a flior «yatem
panel

Anathier scaffuld suspended beacuth
the lewer deck i1 usesd 1o gaunt some
300U [eet ol biidge on the vt end
und three mimitar 15 x 7500t scuffolds
are used o pant other aress .

Special scaflolds running on the main
cable hand ropes ate adjustahie and
miy be kept Jevel us the cuhbe changes
aope. Spucial clevator type platfoims
ure ured for panting the suspender
fopes.

An adticulated scaflold which cum-
pictely encucles & towet, in used to
get 1o the tuwers for painting.  For
vettical transpetation. a variety «f air
prwered scaffuld machines are used.

A fouc-inch uit hire runs the entie
length of the bradge to provide the
compeessed wir Recessary at workeng
kcutiong

The west hay  suspenswen bradge
towers have been paarted twice, st
snteevids of 12 vears, Thic alvs s frue
of the main cabiles and the susperder
ropes. The susfenson bridge trusses
e been panted twice.

The upper and bwer deck floor sys-
tem puoting, howevef, v "a Lifetime
precen” which never st It i car-
txd wn from the ceater of the suspwea-
st brdge tewatd the ends, of diwn
Bl from the contee. The flong aystem
his taeen pratntend wt an aserage of eght-
veat intervals,

AMutsh v caanted by Char Gitman
and Roy H. Profler, structural steel
paniter foremen, both of whoem hatve
been with the bridge since 1437, &

Distribyted By
LEAD INDUSTRIES ASSOCIATION, INC.

292 Moaditon Ave. New York, NY. 10017

It Takes a 'Lifetime’
To Paint the Frisco-
Oakland Bay Bridge

B8y Kenneth and Kotherine MacDONALD
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ON July Fourth, the world-famed
San Francisco-Oakland Bay Bridge
celebruted the 32d snniversary of
the sturt of its construction.

During the intervening years, the
bridge has become one of the long-
est continuous painting jobs in history,
fumishing  full-time employment and
lifelong carcers foe 3 crew of 66
paintere As many as 15252 gallons of
puant may be used in a single year in
fiest. sccund and finish coats.

Two mapw West Caast metropolitan
Citics ate connected by the 8'4-mike
span, which proceeds through an island
tunoel 1 mud-Bay., Elevation of the
gracelul structure varws from about
6 fect above high water 1o 530 fect
above high water on top of the huge
saapensian towers An average of four
millien vehicles ply back and forth
uctoss s steel reaches cach month

Ia spute of apparent dangers, the
Heudge has become ane of the nation's
outzstunding examples of safety fof
pamtery downg industral mamntenaince
painting ot high altitudes.

Heist (Behind rading! rohies ond lowers sus-
pender repa coge @t e wt 150 (oot Conven
tvrtame tarm safety ferce and protect passing
vehiculer trafic frem point cpletten.
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