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FROM: lire Wa Wa MoLaughlin

:

SUBJACT: Coloring of Concrete Pavemsnt st Willow Run Bomber Plant

- b

This ig in reply to your reguest of June 25th, relabive to a letter from
4,8, Hanson; Power end Construction Enginser of the Ford Motor Compeny t
Comnissioner G. Donald Kennedy, dabted June 22nd, concerning the practicabiliby
of coloring concrebe pavement slabs during construction for camouflage purposes

at the Willow Run Bonber Plamb. It ig inferred from the letbter that Hr. Han-

gon means the pevement slabs being constructed under the Jurlsdlculcn of the
State Highweay Department,

Portland cement concrebe can be somewhat permanently colored successfully
at The time of placing by any oune of the following methods, integrally com=-
bining the color pigment with wenment-gand and aggrezates at bLhe time of mix-
ing, or by dusting onbto tThe surface of The finlshed doncrete a mixbure of
color pigment and cement whiech ie Troweled inmto the surface of the fresh come-
crete, or by applying the color pigment itself directly Yo the roughened
conerete surfece after which the concrete must be thoroughly troweled Lo com-
bine the color with the fresh conerete. These three methods just mentioned,
as well as different treatments for coloring hardened concrete ars explained
in detail in the atbached resume on colored concrebs.

Fram the bcaadpomnt of the Hagnﬁq Department in speoifying That color
pigment be added to the comecrebe mixbure during casting, that is a matter of
roubine procedure since colored concrete has heen specifisd on cerbain parts
of the various projects in the Bomber Plant ares for ramps and directing
traffic flow. As for the conbractor, ke should be able to adjust his person-
nel and equipment ¥orbhe use of color pigment without much more effort than
if he were required to use any one.of the conventional types of admixbures
gxcept perhaps in the cage where the color materisl is to be troweled in.

In that evernt more labor is involved.

However, it was believed desirable to conbact the proper officials of
the Ford Mobor Compsny, as well as the U. 8. Army Engineers, pending final
decision relative to this matter. '

Consequently, on July 3rd, a meeting was held in Mr. Handon's office
st the Ford Motor Company, for the purpose of discussing further the practicaw
bility of coloring the pavement slabs during construction ag reforred to in
¥r. Hengon's letter of June 22nd. This meebing was attended by Messrs.
Kruger, Osgood, and,E. T. Gregorie of the Ford Mobor Company, Lieut. 0. B.
Swenoer of the Air Plant Probection Corpe, Us 8. Army and B, A. Filoney of
the Highway Department
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It was the unenimous opinion ©fithe group that it would be impradtical

for the Hiphway Department to specify thalt color pigment be added Lo the
balance of the coucrete pavement operations at the Willow  Rum Bomber Plant
project.
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The salient reasonsg for this opimion are as followa:

At the present‘time, the work has progressed to a stage thet very little
good could be accamplished from the standpoint of camouflage by germanently

'_cclo%ing the concrete., In fach, 1% might bhe undesireble from the stande

point of the f?ﬁml appearance of the project to havs sectbions of natwral
color and colored aregs of pbgemomt in the same wvicinity.

The camouflage division. of the U. 8. Lrmy Engineering have studied %he
camouflage problem thoroughly snd they have made suggesblons as to
materials, equipment and methods of adeopbling camouflage Urlﬂolples Lo such
areas. [ney suggest the appli ca::cn of temaerarv colored surface treak-
ments ab & cosgt wWhiech ils wvery little ns compared with the cost Invelved
in adding color pigments to the concrete. In addition, the method of
applying surface treatments for color is very versatile in that it mey
be applied with considerable speed, the color may be changed to mabtoh
the predominant colors provailing abt the different sessons of the year,
and it may be used in blending the appearsnce of existing structures,
landscagpes, ebc. inbo some desired pabiern for the gunﬁr 1 purpose of
confusing The enemy.

From the standpdint of aviation during peaceblme, 1t is important Lo

have the colored concrete surfaces resbored te original color zince

they have a definite purpose in serving as guides end orientabion ohjsets
for aviators., The army stressed that point hecause they are looking
phead to the resdjustment of such units as the Willow Run Bomber Plant
into peacetvime ocoupation during The post-war period.

The point was mentiomed by Lt. Spencer that in the case of an ares desige’
b d as being critienl by the Army Officisls et Washingbton, such as
east and west coast arean, complete camouflege is usually considered
necessary whereas in a location such as the Bomber Plant which hes nob
been designated as g critical area ws vet, 1t is only considered neces-
sary to be in position to apply quickly those camoullage ‘methods which
will tend to confuse the enemy bombardiers. Such mebhods as ltemporary
coloring the exisbing read surfaces, fog or smoke screens Lo conceal
structures and disguising certain objscts will ususlly suffice.
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In eriticsl areas & permanent golor schemae is usually worked out thatb

will harmoziize with the operaticns of the plent during war time o well

as peace LHime in which case the color is comsidered as pard of the Orlgl?&l
project and is ineluded accordingly. It is the Army's inbent in all

cases, to reduce the cost of cesmouflage operatioms as much as possible to
the menufacturerss ' ' o
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To: Mr. H. C. Coons
From: Paze 3
Sub ject:

Tt was opparent from the comversébion during the meeting thet no general

L=l
camouflage plan had up to the time of the meeting been worked oubt for the
Borber Plant. However, the exchange of ideas ab the meebing did seem to
. N : 3
produce the needed spark to seb the wheels in motion and consequemtly, the
nprd Motor Company ore preparing, with the aid of the proper Army persomel,
definite plang to take care of the sibuation lmmedistely.
£
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W. W, Meleupghlin
Testing and Research Engineerc
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COLOR FAT@E@E QF CONCRETE PAVEMTHIA

-Fﬂfﬁlﬂﬂﬂ coment oongrete may be colored by awmy one of ths five
following methodp, namely; the inbegral mix mebhod, the dust-on asebhod,
the mixed-ineplste method, by %hé applicatleon of staln to the surfase op
by &n ﬁ@@liﬂétiﬂﬂ of some bype of eolored rurface treatment waterisl such
as spenlelly prepared concrete painke, The proper mathod to smploy on
any givan,grajaaﬁ w11l n&tufally depend wpon such fagbors se lnbendsd

purpoge, sxpsebed intensity, permanency of eolor and funds arailebles,

The dntegral mix mobhod conglats of sombinlag thé-gﬂﬁantﬁéolﬁr, pand
and sozraes aggrsgata in%agrally.in g gultable aixsr and applylng the sl
ture ae a geparade tep course et & speoified depbhe The thicimeze of calor
sectblon recommonded by the Porbland Cement Aesoeistion for concrebs PET Q=
menbe 1s 2 inches,

" Fhe amaunt of p;;maﬁt neaded foy the dezirved pladse iw deternined in
advanes by trial, with bhe eemanﬁ and aggregates Lhet will be used in the
BoTKe - From 2 1o 4 pounds of color plumemt ls coummenly used for 1 sack of
éam@nty HrWQVQr, amountke of color plement uwp to 10 parcent tha walght of
éemaﬂ% nay be uzed withoub debtrimental effect,

Only commerolally pure minerel plgmente made expragaly for goloring
econcrebe and guasrsuvtased by bhe manufatborer should he uaeﬁgl Phess oolors

should be subfusb end limefast, Pricss for color pigments vary from 18¢




to 60¢ In 100 pound lotes depending upon the color degired., Current prices

are ag follows in 100 pound lots:

Yellow, iron oxide 50¢ per pound
_ Red, iron oxide 184 per pound
éf Brown, iron oxlde 40¢ per pound
;? Green, oxide of nhfomium 604 per pound
Bi&ck, iren oxide 5@% per pound
Blue, ultramarine blue 80¢ per pound
;; | | Tb@'ﬁnéﬁ per square yard of finiéhed'sﬁrface by the integral method

will be quite expensive, The coler pigment alone applied at the rate of
4 pounds per sack of cemend will average 1.2 pounds of pigment per squars
vard of surfage. The fact that twd courss construchtion must be employed

will incrsase the labor cosbt per square yard over that of one GOUPBEE GO~

struction.

Recently, & new product has b@aﬁ introduced for_obtaining-blaek or
gray concrete surfaces. The coloring sgent ig generally known ag emulsi-
fied carbon black and is p?ocurable from geveral pigment memufacturers under
thelr redpectlve trade names, Thelmat&rial gomes in liguld form, weighlng

about 10 pounds per gallon: & 4o 4 pounds of the liquid are usually speci-

fled per sack of cement., The cost per pound is approximately 74, f.0.b.
factory.

This material hag been uneed guilte succeasfully on different projects

in Michigen for - "fie strips and gpscially colored traffic laues for divi-

sion of btraffic.
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The Dust-Un Method

The dust-on method refers to dusbing a dvy miﬁtura-mf solor pigoent

and cement on to the surface of the finighed concraie and broweling it inte -

the concrsha,

Dogting the color on 4o the suwrface glves déep colers wiih lezs pige

wend then would be reguired IT '3t were admized, The csmenb snd golor are

intimately mixed dry using up te 15 pounds of color par seck of coment,

The colored cement iz then mixed with ssnd ln the proportion of 1 sack of

comenh to 125 pounds of send. '
Ae poow op the comerete lg finlshed, ¥he colored cement-psnd mizmbture

12 dusted evenly over 1t to & depth of 1/8 inch and flosbed unkil it hag&ﬁas

a pory of the eoncrebds bLemesth, Ib is thon cured in the usual mapner. The

sbove miwture of color-plgment and gand on & basis of 1 ssok of cement will -

cover approximetely 22 sguars vards of pevement surfece, At 504 par pousd

for color plgment the cosbt por sguars yard for materisls will he approsl-

pobely AT,

ﬁigeaggnﬂPlgna Hathod

The method gonglebte of soratehing or reking the fresh conereteo to a
dapth of %/8 lnch and applying the color pigment dry es e powders The plg-
mant e spread with a brush and then zubbed into the concrete wlth a wood
hand floate The pavemsnt ip eured in the ordinery menner.

%pis nebhod heg been uged quite succeszfvlly by the Texas Highwey De-
partmend in the congbruciion of ecolored traffic gtrips; They use 2 pounds
of eolor- per 5 bo 6 #yuare yards of pavement purface.

At BO¢ por pound for color plgment the cost per sguare yard of treated

sarfaoe for msberials alons would ba 10-Z0¢.
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This method i n@t indueive to unifcrm resulds becsuse of the ALLTi~
eulty in obtaining wniform dlstribution of the plgment throughout the
surface. Congsquently, there will exdst areas In which the color pigment

woy be highly conseniratsd or vory gparse.

This method conslebe of spplying to the prepsrsed soncrets surface a

shaln material which will cowblne thenioally with the gement paste to pro=

duees o color =ffeeh of J@niraﬁ inteneiby sad du@ahiiity,

Theso sbalbs mey be applied to the conerete surface when fresh, or st

any bime alter the coperele hag zed up,.

LY the pressnd timé concrete rheln meterials mey be oblalned from sedre
eral Tirms speciallsing in ooncrebs produthe. The Trusoon Leborstoriss in
Dotrolt sre in poglilon to furnish water sélubie salts for o shaining congreds
at & cogt of $1,00 00 81,25 por gellon. A gellon will eover 100-200 squsre
Foat d pending woon the Inbensity of color denired, ozt per squers yard
nf surfaca 5=-104. ?hi& eost would deop dn lerge cusnbillss,

The A,0. Horn Company, of Leng Islend Uiy, Hew ank; hava & pimin mni&h

cogts 18-274 por spiars yards, They hove ﬂﬁ?@lﬂ?%ﬁ thls mﬁﬁ@fi&l-iﬁ gallabow

rebion with the Amgy Poglnesrs especlally for cawouflege work, In thip

somechlon, 1t is mndersbood that they bave brested b leash 40 alvport
runvieys located along the easbern gesbosyd nemy Bosbon, The Ay Pnglneera

sepmed to be sablefled mith the use of the sinln for camouflage purpnzes,

furfaoe Treatments

Tile method conplebte of painting the exipbing tconcrebs surfaces with
somé sulteble type of mabsrlal which will adhers to the concrete and pro-
duse, ab least bemporarily, the desired resulibs,
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Painte avplled to such aurfaﬂﬁu gra gubjegbed t@ severe weathering
eonditions as well ag weer and tear and the durabllity le dependent upon
the binder amnlqged. |

The LaCe Fcfa fompany ghalbe thaﬁ thﬁj have & comendt bape palatd for
surfeee treatments which eoste bebmeﬁn 4-72 nar sguare yard, They heve
4 airpurta traaﬁeﬁ with thieg waterial in %&a sast undar gpurvelllange of
ths Afmy Enginesrss

It wap learned from the U.%. Army Pnglnesrs thet they ares suggestlng
témporany color surface treatnante since they ars move versatlle in their
adaptetion o campuflnge principles; as wéll as the c¢ost of such produgie
1r makerdally less than oerbein obher treatments, They suggesh the use

\f cold waber painty sach éa kalsomine, copeln base psinte or mixbures of
Fferrous oxides, lime snd weber, Even ordlnary white wash i effective
wheprs whlts spurfacos are deslreds

The materlels ave procured in powder form in lerze cuentibdiaw ab
approximately $10 per 100 pounde, They are readily mdxed In eold webor and
the palot wlxdure can bs appllied rapldly over lurge aveas by mesun of
shandard waler spraylng aéuigm@nﬁ4 The cosl per sguare yard of such trsate

menks w111 be in the nmighharhaaﬁ of 2-34 par sguere yard or sven legg.




