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INVESTIGATICN OF SOLVENT RESISTANT TREATMENTS
FOR BITUMINOUS IAVHMENTS

PART TI: INTRODUCTION

Authorization

1. The investigation was authorized bty The President, The Engineer
Board, in a letter dated l& February 1946 to the Director, waterways
Experiment station, subject, "Investisation of Oil and Gasoline Resistant
Bituminous Pavenents," Project Number MRS 457 and Work Order Number DAC
3109, Direction of the project was transferred to the Office, Chief of
Engineers, by a letter dated 26 June 1946 from Office, Chief of Engineers,
to The President, hississiy i nriver Commission, subject, "Funds for In-
vestigational Program for Fiscal Year 1947." (Project 210 ESi 1947. Dir.

Cons, 7Th=24822 hississippi River Commission).,

Objectives

2. The objectives of this investigation were to determine the
resistence of various types of bituminous pavements to the detrimental
effects of the s.illage of :;asoline, kerosene, lubricating oil, and
hydraulic brake fluid and to further determine .iich surfacing materials
and methods of treatment would satisfactorily protect cxisting bituminous
pavumenﬁs from the detrimental effects of the s illagc of these petroleum
products, Specifically the pavemcnts and materials were investigated to
detcrmine:

a. Their resistance to the detrimental action of water, gaso-
linc, kerosene, lubricating oil, and hydraulic brake fluid,

be Which materials, togcther with methods of treatment, were
not advcrsely affected by watcr and were most satisfactory

.



for treating existing asphalt pavements to make them
resistant to the action of the petroleum products men-
tioned above,

¢+ The most suitable temperatures, quantities, and other
conditions for application,

de Probable cost when applied'to large areas,

Required curing period,

jo
.

f. Resistance to abrasion,

Scope

3+ The investigation was divided into two phases. The preliminary
rhase consisted of a laboratory study in which testing methods and pro-
cedures were devised and tests nerformed to select the most suitable
products for further study. The second phase of the study was a small-~
scale field test to select the best of the materials passed by the

laboratory tests,

Acknowledgment s
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Airfields
of the Soils Division of the Waterways Experiment Station for the Adport
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Appreciation is expressed to the producers of the various products

listed in table 1 for their cooperation in furnishing information and
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PART II: LABORATORY TESTS

Solvents and Materials Tested

5. The solvents used in the laboratory tests were water, gasoline,
kerosene, mbx-icating 0il, and hydraulic brake fluide Since little pre-
liminary inforuwation was available on suitable materials which would
resist the solvent action of petroleum products and meet the other service
requirements fof airfield pavements, numerous products were tested in
order to find those that would best fulfill the behavior requirement,
liost of the products investizatod were manufactured primarily for other
purposes; thercfore, their behavior in these tests should in no way

‘detract from their merit in applications for which they were intended,
The materials tested fell into two [ceneral classifications; namely, bitue
minous pavements and surfacing metcrials, Bitrminous pavement mixtures
tested consisted of the following: asphaltic concrete with four grades
of asphalt cenent, penetration ranging from 45 to 150; asphaltic con;
crcte using four diffcrent proportions of natural asphaltic limestone;
asrhaltic concr¢tc with admixtufes of powdered asphalt; and tar concrete
made with four grades of tar, Frotective surfacing naterials tested
were: four grades of tar; two ty:es of vinylite resin; two bituminous
emulsions with clay filler; six types of paints; and a synthctic rubber
emulsion with acimixed a;gregate, The materials tested and the ' firms

i

which supplicd them are listed in tablc 1,

Preliminary Tests

6. Preliminary tests were conducted using 4-in,. diameter by



2-1/2-in, compacted specimens to determine the proper procedure to be
used in the léboratory phase of the study. The first preliminary tests
consisted of submerging asphaltic concrete specimens in various solvents
for different iengths of time and then determining the Marshall stability
values, The Marshall stabiliﬁy value is the number of pounds required to
crush a specimen.at a temperature of 140° F in semi-confinement normal
to the axis, The results of these tests are shown below as percentéges
of the original stabilities determined on similar specimens without sub-

Jecting them to the action of the solvents,

Reduction of Stability Duc to Submersion in Solvents

Hours Per Cent of -
Submerged Solvent Original Stability
1/2 Gasoline . 53
1 Gasoling 29
2 Kerosene 50
4 Kerosene 2L
336 Lubricating 0il 62

It is scen in these tesls that comparable reductions in stability
required an excessively long soaking period for the lubricating oil sol=-
vents This procedure was not adopted because the action of the solvents
was not comparable to thoat existing in the fields In & second series of
tests a wetting-draining cycle was used in which asphaltic concrete
specimens were submerged in kerosene for 30 seconds and allowed to drain
at room temperature for one hour, Marshall stability values were deter—
mined at the end of 0, 10, and 12 cycles, The o data (not presented here)
showed a progressive decrease in stability and specimen weight‘wdth
increasing number of cycles in tﬁe solvent, Beccuse of the favorable



trend shown in the second scrics of preliminary tests, further tests using
the 30-scconds—submerging-end-one-hour-draining cycle were run in gaso-
line, kcrosene¢, lubricating oil, and hydraulic brake fluid using asphal-
tic concrete'specimens. Each specimen was weighed after each cycle.
Stability tests were made on duplicate specimens at the end of 0, 7, 13,
and 20 cycles except in the case of the lubricating oil where the final
stability was determined after 22 cycles. The changes in weizht and
stability causcd by the action of the solvents are shown as percentages

of the original values in figures 1, 2, 3, anu 4, plate 1,

Adopted Testing Procedures

7. Inspceection of figures 1 and 2, plate 1, shows that at the end
of 10 cycles appreciable losses in weight and stability had occurred when
gasoline and kerosene werce the solvents used., Inspection of figures 3 -
and 4, plate 1, shows that the losses were ncgligible at the end of 20
cycles when lubricating o0il and hydraulic brake fluid were the solvents
used., It o peared that 10 cycles were adequate to give reasonable results
from gasoline and keroscne., The lubricating oil, as in the first prelimi-
nary tests, wasyvery slow to act. The hydraulic brakec fluid behaved
similarly to the lubricating oil., In order to establish a reasonable
period for the laboratory tests, 10 cycles of wetting and draining were
adopted based on the results of tests using gasoline and kerosene, The
following is the adopted testing progedure. U-it weights were determined
for all specimens before beginning the cycles. - The wetting-draining cycle
consisted of submerging the specimens for 30 seconds in the solvent and

then draining at roam temperature for one hour, Sgpecimens in quadruplicate



were submitted to 10 such cycles, 'Loss in weight was determined after
each cycle, and after 10 cycles unit weights and Marshall stability values
were determined, In stability determinations a water bath is usually
used to heaf. the specimens to the testing temperature of lLOO F. Hov:ever;
since in these tests water might have had a d¢ .rimental effect, the
specimens were brought to the desired temperature by heating in an elec-
tric oven., To provide 2 basis for evaluating the test results, unit
weight and stability values were also determined on four specimens from
each mix without exposing them to the solvents. These specimens are
identified as "control" throughout the report, If the pavement and
coabings were resistant to the solvents, the weights and stability

values of the specimens remained unchanged, If any were only partially
resistant to the solvents, the degree of resistance was reflected by

the loss of weight and stability,

Bituminous Pavenents

Preparation and testing of spceimens

- 8. Gradation of aggregate and bitumen content. The test specimens

were made of asphvaltic concrete in accordance with the directiv;a which
specified that asphaltic concrete would be preoared using (100~120) pene-
tration asphalt binder and 1/2-in. moximum aggregate in accordance with
tables 1 and 3 of Specification CE—65, "Flexible Pavements, Bituminous
Binder and Wearing Courses (Centi-e.l Hot Plant Mix)" dated 2 October 1942.
.Several gradations within the specifications were tried before one giving
a satisfactory stability value was selected., This gradation is shown on
plate 2, Tar caocretes were also prepared using this gradation. The |



only exception was that the asphaltic limestone was blended in accordance
with the recommendation of the producer, s specified in the directive.
The percentages of bitumen used in the preparation of test specimens were
determiﬁed in accordance with procedures developed by the Waterways
Experiment Station wﬁich utilize specimens prepared for the Marshall test,
except in the case of the ~sphaltic limestone concrete where the recom-
mendations of the produccr were used., The perceﬁtages 6f bitumen used are

shown in the following table:

Percentages of Asphalt Coment Uscd

Bituminous Pavements Per Conp Bitumen Added

Asphaltic limestone conecrete
100% asphaltic limestone aggregate

80% asphaltic limestone - 20% sand

70% asphaltic limestone -~ 30% sand

50% asphaltic limestone - 50% sand
Asphaltic concrete with 4% Lincolnite (Admixture)
Asphaltic concrete with 2% Lincolnite (Admixture)
Asphaltic concrete (asphalt cement penetrations 45,

85-100, 100-120, and 120-150)
Tar concrete (grades RT-8, 9, 10, and 12)

.
OO NI\
W\ i

-3 O~ O\F\O\\n\n\n
*
O QO

9. Description of test specimens. The test specimens selected

for the leoboratory phase werc of the standard size used for the Marshall
stability test — 4 in, in diameter and 2-1/2 in. thick. They were
compacted from the hot asphalt mixtures by 50 blows on each side of the
specimens using a 12-1/2-1b haumer falling through a distance of 18 in,
and striking o caupaction foot 3~7/8-in. in diametcr,

10. Testing of specimens. Specimens of bituminous pavements listed
in the table above were tested in gasoline, kerosene, lubricating oil,
and hydraulic brake fluid in accordance with the adopted testing proce- |

dure previpusly described, In order to obtain comparative values for



each type of pavement, unit weights nnd Marshall stability values were
determined on control specimens which had not been subjected to the -

action of any solvent,

Tast results

1l. A summory of the average stability and flow values, unit
weights, and void relations for the bituminous pavements before testing
are given in table 2, The percentages of the original weights and the
percentages of the original Marshall stebility values after 10 cycles

of wetting and draining are presented in table 3.

Discussion of tcst results

12, Effect of the various solvents. The solvents fell into two
groups, The first comprised the fast-acting solvents which included
keroscne and gesolines The second group consisted of the slow-acting
solvents which were lubricating oil and hydraulic brake fluid, Photo~-
graphs 1 ond 2 show typical examples of specimens tested in kerosene

and lubricating oil,

13, Asphalt cenents, The asphaltic concretes were all readily
attacked by gasoline énd keroscne while the action of lubricating oil
and hydraulic brake fluid wos less severe, Variations in grade of
asphalt cement from 45 to 150 penetration made no appreciable difference
in the resistance to leaching of the specimens by any solvent, The
asphaltic concretes were attacked by the solvents more readily than
any of the pavement mixtures tested,

14. Asphaltic limostanc, The aspheltic limestone concretes were
attacked by gasoline and kerosene, but were affected little by the braks



fluid and lubricating.oil., The loss in stability and weight after 10
cycles of wetting and draining showed a tendency toward greater losses
as the percentage of sand in the mixture inereased; this trend was not
oonsistent; however, It may be noted from table 2 that the specimens
also decreased in original stability as the percentage of sand in the
mixture increased. In general, all of the asphaltic limestone mixes
withstood the azction of kerosene and gasoline better than the straight
asphalt cements., .

15. Lincolnite., In genernl the specimens containing 6 per cent
asphalt cement and an admixturc of 4 per cent lincolnite were more
resistant to thc solvents than the ones containing 6 per cent asphalt
ccment and 2 per cent lincblnitc. Both mixtures were attacked by gaso~
linc and kcrosene and were relatively unaffected by lubricating oil
and brakc fluid. ., The spccimens containing the 2 per cent lincolnite
were little better than the asphaltic concrete specimens without an
admixture, whereas the 4 per cent specimens were slightly better t??“
the asphaltic limestonc admixtures. .

16, Tar conerctc. The tar concrctes were relatively unaffected

by any of the solvents. Thc orizinal staﬁility values for all grades
of tar tested were low, but there was an increasc in stability as the
gradc of thce tars beeame more viscous. . The stability values in gencral
were lower after 10 cycles of wetting and draining. However, the very
low values precluded any accuratc appraisal of the tar concrctes since
considerable variation in the stability of individual specimens may be
expected for materials with very low stability, Some of the specimons
gained slightly in weight during testing which indigated absorption of
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the solvent. There was no apparent leaching of the binder in any case
as shown on photographs 1 and 2. The tar concretes had the most satis-
faetory behavior characteristics of any of the bituminous pavements

tested,

Surfacirnz Materials

Preparation of specimens and test procedure

17+ Scveral hundred 4~in, diameter by 2-in, high specimens used in
testing the surfacing materials were prepared with 100-120 penetration
asphalt cement and canpacted in accordance with methods and procedures
discussed in paragraphs & and 9,

18, Coating of specimens. The various surfacing materials were

painted on the specimens except in the case of the Permakote, which was
troweleé on. These materials are listed in the succeeding paragraph.
Specimens were coated in accordance with recommendations of the pro-
ducers when such recommendations were made. Also, additional specimens
were coated with 50 per cent more and 50 per cent less than the recom-
mended amount.s, Quantities used are shown in table 4. The specimens
which appeared to have sétisfactory coatings were selected by visual
inspection and tested, Determinations were also made on the time of
curing of the various surfacing materials; these are also shown on
table 4. Photograph 3 shows a representative group of coated speci-
mens before test, One surfacing material, the SYHM, checked and peeled
while it dried, as shown in the upper part of photograph 4. In addition
to the various thicknesses of coatings used, the SYHM was cured at

several temperatures in an effort to eliminate the checking, In all
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cases the material was unsatisfactory, It was apparent that this mate-
rial offered no protection to the specimen so no specimens were tested,

19, Test procedure. Coated specimens were tested in quadrupli-~

cate (in accordance with the proéedure outlined in paragrarh 7) in the

solvents as shown in the following tabulation:

Surfacing Materials and Solvents Tested

Hydraulic
Lubricating Brake
Surfacing Materials Kerosene Gasoline 0il Fluid Water
Tar Scal RT-8, 9, 10,

& 12 ‘ X x x x X
Jennite X b3 b'd X b4
Solac X b e X x x
Cordo 3M-219#1 X x x X X
Paints xi x x x x
Permakote Surfacer X - X - -
SYHM - - - - x2

Notes: (1) If a paint failed in kerosene, no additional solvents were
: tested,
(2) Soluble in water,
For purposes of comparison, stability and flow values, unit weights, and
void relations were also determined on coated specimens in quadruplicate

without sutmitting them to the action of the solvents.

Abrasionktests

20, In the original plan of testing a laboratory abrasion test
was included to reduce the number of surfacing matcrials in the field
tests, The number of surfacing materials considered satisfactory for
the field tests (as noted in subsequent paragraphs) was limited; there-

fore, the laboratory abrasion tests were not conducted.



Test results

21, The stability and flow values, unit weights, and void rela-
tions for the control specimens are given in table 2. The percentages
of the 6riginal.weights and the percentages of the original Marshall
stability values of the test specimens after 10 cycles of wetting and

draining in the various solvents are shown in table 3.

Discussion of test results

22+ Visual observations made at the time of coating the specimens
showed that the surfacing materials in general softened the specimens
slightly when they were applied. The specimens regained their hardncss
as the surfacing materials cured, All materials tested were insoluble in
water except the resin solution SYHM,

23. Jennitc, Solac, and Cordo 3M-219#1. These surfacing materials

were resistant to all solvents except kerosene. Although there were no
losses in wcight and no visible indication of leaching action by the
kerosenc (photograph 5), the specimens lost approximately 40 per cent

of their original stabilitye. It is noted that these materials were the
only threc subjecﬁed to wetting and dreaining in which thehaction of kero-
sene was more scverc than that of gasoline; in general, on other materials
the action of both solvents was about the sames The three coatings are
considered satjisfactory on the basis of the laboratory tests.

24, Permakote Surfacer, This material developed hair cracks

while curing and sloughed off during the 10 cycles of wetting and
draining in kerosenes, There was some loss in weight and considerable

loss in stability after the wetting and draining test, Specimens
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coated with Permakote also showed considerable loss in stability when
tested in lubricating oil. (See pgotographs 5 and 6,) The material

was not subjected to the action of gasoline or brake fiuid because of
its poor behavior in the other solventé. _ T

25, Tar seals. The various grades of tar were not attacked by
and offered approximately the same degree of protection from all sol-
vents, There were no changes in weights and no leaching action in any
of the solvents as shown on photographs 5 and 6. Inspection of table 2
shows that the original stability values were very low. This may be
explained by the fact that the tar coating softened in the oven at 140°
F and penetrated the asphaltic concrete specimen, softening the outer
edges, This in turn reduced the effective diameter of the specimen
thereby giving a low stability value, Air bubbles developed on some of
the tar coated samples, During testing to determine the effect of sol-
vents some of tiie bubbles ruptured, thus exposing the surface of the
asphaltic concrete,s A hole leached out by gasoline in such an unprotected.
area is shown in the lower part of photograrh 4. The tar seals were con—
sidered satisfactbry on the basis of laboraiory tests,

26. Paints., All paint saﬁples were subjected to 10 wetting-and-
draining cycles in kerosene, Gleem Synthetic,llnstant Dry White, A-120,
manufactured by the Baltimore Paint and Color works of Baltimore,
Maryland was the only paint which offered adequate protection to the
specimens, This paint was then subjected to 10 cycles of wetting and
draining in the other solvents. ALl other paints cracked and peeled
during testing so that, regardless of the weight and stability values

shown in table 3, the leaching action of the solvent would soon have



destroyed the specimens, For the sake of brevity, the satisfactory
paint will be referred to by the Waterways Experiment Station labora-
tory number which was lio, 1189,

27. Limitations of the Marshall stability test. The Marshall

stability test is known to be sensitive to the deﬁsity and diameter of
the specimens and to the temperature at which the specimens are tested.
Slight variations in density occurred in the preparation of this large
number of specimens in spite of the extreme care taken to guard against
it., The diameters of the speccimens were reduced when the solvents leached
the binder and allowed the aggregates to slough off (as shown in photo-
graph 1) or when the coating penctrated and softened the asphalt as in
the case of the tar seal, The temperature control used on the oven for
heating the specimens before determining the Marshall stability wvalues
varied about + 2° F from the testing temperature of 140° F, Also to
secure a fixed average eight specimens should be tested rather than
four, The accumulation of these possible, even though small, errors

may account for some of the erratic and inconsistent results obtained.

Summary
28, The evaluation of the laboratory testing indicated that tar

concrete, asphaltic limestone concrete with 100 per cent asphaltic lime-
vstone aggregate, and asphaltic concrete with an adnixture of 4 per cent

lincolnite were the most suitable bituminous pavements of those tested,

These were therefore selected for further study in the field, The most

promising surfacing materials were Jennite, Solac, Cordo 3M~-219#1,

Paint 1189, and tar seal. Permakote 8urfacer was also included in the
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field study with the above-mentioned satisfactory surfacing materials
because it was not certain that the laboratory test was a true indication
of the c}haracter of the surfac;ing, naterial due to the small size of the
laboratory specimens, No abrasion tests were run as the number of mate-
rials found satisfactory by the laboratory tests was ®o small that all

could be tested in the ficld,
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PART III: FIELD TESTS

General

29+ The lsoboratory tests indicated that kerosene was the most
active solvent under the conditions imposed., It is also one of the
principal ingredients of jet motor fuels, Therefore, kerosene was the
oﬁLy solvent used in the field phase, as lubricating ¢il and hydraulic
brake fluid acted too slowly for the time allowed for the investigations.
On the basis of the laboratory tests, the following materials were

selected for field testing:

Bituminous Pavements Surfacing Materials

Asphaltic concrete with 6% Cordo 3M-219#1

asphalt cement and 4 % Jennite

lincolnite Paint No, 1189
Tar concrete with 8%t RT-10 . Permakote Surfacer
Asphaltic limestone concrete with Solac

5.5% asphalt cement Tar Seal

*Review of laboratory data indicated 8% tar to be more desirable than
the 7% used in the laboratory phase,

30. The field tests, as conducted, using locked-wheel turns of a
15,000~1b wheel load to determine the effectiveness of the various pave-
ments and surface treatments are believed to have provided a more severe
test than such materials would normally receive in actual service, This
is primarily due to the fact that traffic on service aprons consists of
short radius turns or rolling traffic, which do not give the "scrubbing"
action of a locked-wheel turn. In addition, the blocky tread on the
tires of the testing equipment tended to gouge out the pavement more

readily than a smoother tread airplane tire would have done, Thus, it
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is entirely possible that same of the pavements which failed in these
tests might prove satisfactory in service. It was noted in the field
tests, however, that the kerosene had a lubricating effect and allowed
the tire to slide over the test areas with some facility. This tended
to reduce the effect of the rough tread to some extent. Since there was
a difference in the behavior of the materials tested, it is believed that
valid comparisons may bc mace even though the field tests may not have
dupliecated service conditions, The discussions on the action of the
pavements, presented in succeeding paragraphs, should be evaluated with

the foregoing considerations in mind.

Bituminous Pavements

Preparation of test areas

31. An asphaltic concrcte of good quality and uniform texture
which behaved satisfactorily under traffic was selected in the east
turnaround of the asphalt test section as the site for the field tests,
Areas of the pavement 4 ft sguare were removed and replaced bj the pave-
ments listed abovc,. kPhotographs 11 and 12 show the pavements as placed,
The pavguent mixes were prepared in a pug mill mixer in the laboratory
and transported to the field while still hot, The temperature of the
tar concrete at the time of placing was 250° F while the other mixes
were placed at 300° F, The mixes were placed by hand and rolled with
16 passes of an &-ton tandem roller, Stability and flow values, unit
weights, and per cent voids for cored samples of the in-place pavements

are given in table 5.
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Testing procedure

32, The test arcas were saturated with kerosene at 9:00 a.m. and
at 1:00 p.m, provided the pavement temperature was 100° F or more, The
air and baveu@nt temperature at time of testing are listed in table 6,
One hour after saturation, a ninety degree turn of a locked wheel loaded
with 15,000 1b was made by a Super "C" Tournapull., The field test con-
sisted of 10 cycles of saturation and locked-wheel turns, Fhotograph 13

shows the Tournapull in testing position.

Data obtained

33, Visual observations of the condition of the pavements were
maﬁe,after each cycle of saturation and locked-wheel turns; these are
sﬁmugriZed in table 6. Photographs of the test areas were made after
5 and 10 eycles of saturation and turning -- see photographs 16 through
19, After completion of 10 cycles of field testing, cores were obtained
from each arca subjected to saturation and turninge Stability and flow
values, unit weights, and per cent voids for the cored samples are pré-

sented in table 5.

General behavior of pavements

34e In order to amplify the visual observations of pavement
behavior (table 6}, the following discussion is presenteds In general,
the first effect of kdrosene saturation and locked-wheel turns was the
softening of the pavement surface to depths of 1/32 to 1/4 in. Under
the scrubbing action of the tires the soft surface material was scraped
up into a scum of kerosene, asphalt, and fine aggregate. Continued

cycles of saturation and turning gradually stripped the asphalt away from
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the aggregate; this condition is shown as "strip" on table 6, Further
saturation and scrubbing of the softened surface caused aggregate to
tear loose from the pavement and created the condition designated as
"scour".. It is apparent that when a pavement started to scour such a
condition could eventually lead to complete failure of the wearing sur-

face

Discussion of test results

35, Lincolnite. The admixture of 4 per.cent lincolnite to an
asphaltic concrete containing 6 per cent'asphalt cement (penetration
116) improved its resistance very little, The kerosene softened the
mii enough to form a scum on top during the first c¢ycle. This condi-
tion persisted through the fifth cycle. In the sixth cycle, a few
aggregates were looséned. Scour continued until 10 c¢ycles of saturation
and locked-wheel turns were complcted (sec photograph 18). The pavement
is considered unsatisfactory even though it had high stability values
before and after testing. It is considered that the high values were
caused by the lincolnite hardening the asphalt cement,

' 36, Tar concrete. The tar concrete was made with 8 per cent

RT-10. The pavement was rolled at a‘temperature that was slightly too
high and caused roller cracks to develop. The pavement, however, was

reasonably resistant to the action of the solvent and the locked-wheel
turns. The equipment tire hit a patch near the edge of the test area

on the first cycle and a slight ayount of étripping resulted, Only a

little softening and a slight amount of stripping had taken élace at

the end of the fifth eycle (photograph 16) and no scour could be detected.
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The pavement was rigid enough after 10 cycles that the roller cracks
could still be seen plainly (photograph 17) although a slight amount of
shearing and tearing out of aggregate had started., The aggregate grada;
tion for this mix was the same as shown on plate 2 and made a very low
stability mix when tar was used as a binder. Reference to table 5 shows
that the original in-place stability was only 102 1b and that no value
could be obtained for pavement after testing. The pavement was too
granular to be cored, yet it was the most satisfactory of any tested
under these testing conditions, Results of laboratory tests on cores
frou bituminous test areas at MacDill Field, Florida, indicatec that a
high-stability tar concrete can be constructeds In view of this, the
lack of stability in the tar concrete tested assumes minor importance
sinice this may be compensated for by proper design,

37. Asphaltic limestone concrete. The asphaltic limestone con-

crete was the poorest of the bituminous pavements in behavior under
field test conditions. The pavement softened and formed a scum during
the first cycle. Aggregate began to tear loose in the fifth cyele,
The softcning and fOrﬁation of the scum continued throughout the test,
Larger aggregate torc out as the testing proceeded, Photographs ;8 and
19 show the pavement at the end of the fifth cycle and tenth cycle,
respectively. This pavement had high-stability values before and after
testing., If it could be placed with less asﬁhalt cement, the pavememnt
would probably be more satisfactory, It can only be rated as very poor
because of softening of the surface and excessive scouring.

38, Control., Thc control pavement was a section of the asphalt

test section. This untréated test area was severely damaged by the



test,s, It softened and formed a2 surface scum during the first cycle.
Stripping began in the third cycle and by the sixth cycle the asphalt
had beeﬁ stripped from the surface aggregate, and it was beginning to
tear out. The disintegration continued progressively through the tenth
cycle (photograph 19). There was a noticeable reduction in stability
values for cores taken after 10 cycles of saturation and turning. The
control pavement appeared to be slightly better than the asphaltic lime-

stone but was still not satisfacltory.

Surfacing Materials

Preparation of test areas

39. Weathering strips. In order to observe the effects of

weathering on the various surfacing materials, strips of the six .
paints, Cordo 3M-219#1, Jennite, and Solac, 12 by 24 in, in size,

were painted on thc pavement in January 1947. A visual inspection

of the weathering strips was madc in October 1947. Paint 1189 had
cracked around the edge of the strip at the junction of paint and
asphalt; this cracking is belicved due to temperature differentials
caused by the light-rceflecting qualities of the white paint and black
asphalt, In addition, there were a few cracks in the interior of the
stri% and a slight chalking of the surface. The aluminum paint was in
e¢xcellent condition and showed no cracks (it may be notcd that aluminum
paint did not protect the surface of laboratory test specimens from the
solvent action). The other four paints were badly cracked and flakcs
of paint had spalled off, All showed chalking to a greater decgree than
Paint 1189, The Cordo 3M-R219#1 showed same cracking of the underlying
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asphalt, The surface had whitened and was opague (the solution was ori-
ginally clear). A small amount of spalling had taken place, The Jennite
and Solac strips showed some pavement cracks which had penetrated through
the surface treatments, Otherwise they were in good candition and did
not appear to be promoting cracking of the underlying pavement,

LO, Kerosene saturation test areas. The site selected for the

field test in the east turnaround of the asphalt test section, mentioned
in paragraph 30, was paved with a high-type asphaltic concrete consist-
ing of 6 per cent asphalt cement and crushed limestone with gradation

as shown on plate 2. This pavement was marked off into test areas 5 ft
square. Photograph 7 is a general view of the area before the surfacing
materials were placed. Four cores were drilled adjacent to each area
for catrol values of unit weight and stabili%y. The areas were coated
with Jennite, Solac, Tar Seal, Cordo 3M~219#1, Paint 1189, and Permakote
Surfacer, The materials were cured 6 days before testing started,
Photographs 8, 9, 10, and ll>ShOW'th8 condition of the various areas

before test,

Test procedure

41, The field tests cunsisted of 10 cycles of saturation and
locked—wheel turns performed in the manner described in paragraph 32,
Times of testing, together with air and pavement temperatures, are

given in table 6,

Data obtained

42, Visual observations of the behavior of the surfacing mater-

ials and underlying pavement were made after each cycle of saturation
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and turning. These are sumarized in table 6, After 5 and 10 cycles,
photographs of the various areas were made (photographs 20 through 25),
After the completion of field testing, cores were taken in each area
subjoected to the saturation and turning cycles. Results of laboratory
determinations of stability, flow, unit weight, and per cent voids for

the cored samples are presented in table 5.

Discussion of field test results

Nt

43. In order to obtain a better understanding of the visual
observations (table 6) and the discussion of behavior of each item in
succceding paragraphs, the following general description of the behavior
of thc pavement is presented, Saturation of the surfacing matcrials
with kerosene and 'subjecting them to locked-wheel turns of the 15,000-1b
wheel load first resulted in a wearing away of the treatment; this has
geen deéignated as treatment scour, Successive cycles of saturation
and turning resulted in the complete removal of the surfacing inrsame
areas, thus destroying its effectiveness as a protective mediume Fol-
lowing this condition, the kerosene had access to the underlying pave-
ment and attacked the asphalt binder. Stripping of the asphalt from
the pavement aggregate with the accompanying formation of scum then
occurred, Continued cycles of saturation and tuming gradually loosened
the aggrcgates and scoured them from the pavement; The behavior of these
test areas after the treatment had been scoured away was similar to that
noticed for the bituminous pavement with no treatment,

blye Jenn;te; The coated arca turned a dark green when saturated
with kefosene for the first two cycles. The tops of the coarse aggre-

gate bcgan to show through thc Jemmite and the asphalt at the cnd of
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the third cycle, This allowed the kcrosene to dissolve the asphalt
around the aggregate and form a thin layer of scum over the test area,
Photograph 20 shows the scum and a few of the bare aggregate at the

end of the fifth'cycle. The stripping continued and the condition of

the surface grew progressivelvaorse until the end of the test, Photo=~
graph 21 shows that the Jennite had been completely scoured away’and that
the solvent was attacking the pavement, There was no scour of the under-
lying pavement, This material gave satisfactory protection while the
coating was intact,

45. Solac. The behavior of Solac was similar to that of Jennite
except that it apparently did not offer quite as much protection to the
pavement, Discoloration in the first two cycles, stripping of coating
in the third and loosening of aggregate in the sixth cycle characterized
the behavior of Solac. Photograph 20 shows the scum which had formed at
the end of the fifth cycle. Photograph 21 shows how much the aggregate
had been scoured at the end of the tenth cycle. The protection was
satisfactory as long as the coating was intact; ﬁowever, it did permit
some scour of the underlying pavement after 6 cycles of saturation and
turning,. '

46, Tar seél. The taf seal was prepared with 0,25 gal of RT-10
tar per éq yd with enough sand to blot up all free tar., Though the sur-
face was six days old when the testing began, it was not cured. The tire
tracked in the first cyecle. The sand-tar mix formed a lubricant in.
which the tire slid without damage to the pavement below. The pavement
aggregate was beginning to strip in the eighth ecycle and cantinued to
strip slightly until the end of ihe test, Photographs 22 and 23 show
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the test arca after 5 and 10 cycles, The tar seal protected the pave-
ment until it was displaced, and only slight stripping of the pavement
was noted at the end of the field test, |

47. Cordo 2M~212ﬁ o This vinylite solution was painted on the
surface, A slight scum was formed during the third cycle. The solution
was clear so that it was very difficult to determine when the aggregate
was scrubbed clean. Scouring of the treatment and slight stripping of
pavemcnt aggregate was noted in the third cycle. Photograph 22 shows
the test arca at the end of the fifth cycle with very little scum and
no loose aggregatecs The solvent attacked the unprotected pavement
where the Cordo was scrubbed away, but the attack secemed slows No scour
of the pavement took place., Photograph 23 shows the test arca after 10
cycless,

48, Paint 1189, This paint protected the asphalt satisfactorily ‘
throughout the 10 cycles, However, the kerosene-saturated surface was
very slick ond allowed the tire to skid easily, The only mark on the
surface was a small gouged out place caused by a cut tread on the tire,
The hole enlarged slightly by pavement scour, but was only 4 sq in, in
arca at the end of 10 cycles. Photographs 24 and 25 show the surface
after 5 and 10 cycles. The discoloration shown on both photographs
was tracked on by the wheels as no asphalt came through the painted
surface,

49, Permskote Eurfacer, This material shoved and scaled under
the wheel during the first cycle so that no protection was given to
the pavemeni below in succeeding cycles, Testing was discontinued

after 5 cyclcs. Photograph 24 shows the aréa after 5 cycles of testing,.



Photograph 25 shows the same area after being swept.

Control tests

50. In order to observe the effect of the twisting action of
the 15,000-1b wheel load without any detrimental effects of the solvent,
test areas ﬁere prepared on the-séme pavement with Jennite, Solac, Cordo
IM-219#1, tar seal, and Permakote Surfacer (photographs 14 and 15). The
materials cured six days before field testing started. An area was left
uncoated_for comparison, Five locked-wheel turns were made on the dry
surfaces of each test area by the Tournapull, The treatment and under-
lying pavement scoured badly in the sections coated with Jemnite, Solae,
Cordo, and there was a slight scour in the uncoated area. The tar seal
and Permakote Surfacer sheared within themselves but there was no detri-

mental effect on the pavement below (photographs 26 and 27).

Summary of Field Tests

Bituminousjpavemenﬁs

51. The asphaltic concrete cantrol pavement was scoured under
the 10 cycles of saturation and testing in the field test. The asphal~
tic concrete containing 4 per cent lincolnite was only a little betier
than the asphaltic concrete without the admixture. The asphaltic lime-
stone concrete softened excessively and was not satisfactory; its
behavior was apparently worse than that of the asphaltic concrete,
The tar concrete, though low in stability, was the most satisfactory
type of pavement tested, Information from other tests, particularly
those conducted at MacDill Field, Florida, indicates that it is
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possible to design satisfactory tar concrete pavements of high stability.
The pavements resisted abrasion in the following order: tar concrete,
asphaltic concrete with lincolnite, asphaltic concrete control area, and

asphaltic limestone concrete,

Surfacing materials
52, Jennite, Solac, Cordo R~219#1, Paint No. 1189, and tar seal

protected the pavement from the action of kerosene while the coatings
were intact., The Permakoﬁe Surfacer was unsatisfactory. Paint 1189
protected the paﬁement, except for one small hole, throughout the field
tests, The tar seal was effective for 7 cycles of saturation and turning,
and only slight stripping of fhe pavement took place thereaftef. Cordq,
Jennite, and Solac each protected the pavement for 3 cycles.s At the end
of 10 cycles there was stripping of the pavement under the Cordo and
Jennite, and pavement scour under the Solac. In decreasing order of
their effectiveness in the field tests, the surfacing materials are

ratced as follows: Paint No, 1189, tar seal, Cordo 3M-219#1, Jennite,

Solac, and Permakote,
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PART IV: CONSTRUCTION FEATURES AND COSTS
53. Material costs, guantities, application temperatures, methods

of application, time of curing, and availability of the various products

are listed in table 7.

Bituminous Pavements

5h. The threc bituminous pavements tested, lincolnite, tar, and
asphaltic limestone, were all hot plant-mixed materials, Normal con-
struction practice for this tyvec of pavement will produce satisfactory
results, Depending on proximity to sources of supply, in general the
’cost of the tar concrete will be less than that of the other two pave-

ments tested,

Surfacing Materials

55 According to the manufacturcrs, Jennite may be applied by
Aistributors if the material is diluted with water. However, constant
circulation is necessary and great care must be taken to keep the mater-
ial from clogging the nozzles on th. spray bars., Pressure sprays may be
used, but placement by squeege is recommended by the producer, The appli-
cation may be divided into two coats to facilitate curing, Jchnite has
had wide use by the oil industry and some use by the Corps of Engineers
on airfield installations, The service reports have been favorable,

Solac was a product similar to Jennite and behaved in a comparable manner
in the tests, Therefore, it may be inferred that the methods of appli-

cation for Jennite described above would apply to Solac as well. No
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knowledge of its use as a protecction for airfield pavements is available. '
The Cordo Ri-219#1 can be placed by a spray or a squeege. This material
can be diluted only with same diluent like ketones or mixtures of ketmnes
and toluene. It is inflammable, both in the liquid and film states, and
has a flash point of less than 80° F, Its recopd during the investigation
was satisfactory, but no service records are available as.the Cordo
3)-219#1 was especially made for this investigation, The tar may also
be applied by distributors; a sand or aggregate cover should be used,
and the seal properly cured before being opened to traffic, The paint
may be sprayed or brushed on, In view of the slick surface presented by
the paint, it wouid appear advisable to investigate the possibilify of
combining a finc cover aggrcgate or other non-skid surface with the
paint. The Permakote Surfacer is troweled on. It is possible that a
different proportion of ingredients than that used in the tests would
provide a surface which does not crack when dry.

56. Based on costs of material alone and the quantities used in
the tests, the materials in order of increasing cost were as follows:
tar, Solac, Cordo 3M-219#1, Jennite, paint, and Permakote Surfacer,
Tar was by far the cheapest of thec materials tested, and it is doubtful
that inclusion of cost of placing would change the relative cost of the

surfacing materials except in unusual cases,



PART V: EVALUATION

57. The final selection of the most satisfactory bituminous
pavements and surfacing materials for protection against the solvent
action of petroleum products depends not only on their behavior in the
laboratory and field tests but on cost, ease of construction, and other
features. The following discussion presents an evaluation of the mater-

ials used in the test based on the foregoing considerations,

Bituminous Pavements

58, The asphaltic limestone concrete and lincolnite admixture
to asphaltic concrete were not successful in preventing solvent action
of petroleum products., The tar concrete performed satisfactorily although
it had low stability. Since information from MacDill Field, Florida,
indicates that tar concretes with high stability can be constructed, the
low stability of the mix used in the test is of minor importance. In
addition, tar concrete has the advantage of low cost, Therefore, tar’
concrete is considered the most satisfactory of the bituminous pavements
tested and its use for protection against the solvent action of petro-

leum products is recommended.

Surfacing Materials

59. The Permakote did not perform satisfactorily in the labora-
tory or field tests; therefore, it is considered not suitable for pro-
tecting pavements from solvent action of petroleum products., Paint

No. 1189 gave the best protection to the pavement but had the disadvantage
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of being slippery when soaked with kerosene, This disadvantage could
possibly be overcome by incorporating a fine cover aggregate. The paint
was also relatively expensive. The tar seal was reasonably effective

in protecting the pavement during the field tests. It is believed that
good construction, using 2 cover aggregate, and proper curing would
result in an effective surface treatment. No special problcms would be
encountered in placing the tar seal. It was thc cheapest of the surfacing
materials tested, The Corde 3M~219#1 was almost as effective as the tar
seal in protceting the pavement., However, it is inflammablc in the 1i-
quid and dry states, which would precludc its use in installations where
it would be subjected to jet plane exhaust or otherwise exposed to flame.
It is relatively expensive, and can be dilutcd only by special liquids.
Jennite and Solac both protected the pavement for the same length of
time in the ficld tests, and appear to be comparable materials although
subsequent behavior of the paverient wos better under the Jennite., Solac
is quotcd as being less expensive than Jennite. No service data are
available on Solac, but Jennite has had wiao use as a protective cover
against pctroleum solvents, Based on 2ll the foregoing cansiderations,
the Permakote Surfacer and Cordo 3M-219#1 are considered unsatisfactory,
Solac is probably satisfactory, Paint No,., 1189 is satisfactory provided
a cover zgercgate can be used, Jennite is satisfactory, and tar scal the

most satisfactory of the surfoeing matcerials tested,
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PART VI: CONCLUSICNS AND RECOMMENDATIONS

Conclusions

60. -Bituminous pavements can be protected from the detrimental
effecets of the spillage of gasoline, kerosene, lubricating oil and
hydraulic brake fluid either at the time of construction by using

as o Yemp orar;?enexpcd\én'l"
suitable admixtures or by protective treatwents applied subsequent
to construction.
Bituminous pavements

Bitouwminoos *Us.\v\o( coal "\'_QY
6l. Far concretec;; cmsidercd to be thc most satisfactory

bituminous pavement testcd.

sor‘PQr:.c —‘—Y'eq.‘(—‘\mew s
Suxfacing naterinls
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62. Based on the results of these tests, a,tar seal with suit-.

SQ{PQCC
able cover aggregate is con81dored to be thc most satisfactory -eurfaeing

_{"Y‘ea‘{"m etdp

+ Jennite ond Solec are also considered satisfactory but are

more expensive than tar,

Reconmendations

63. On the basis of this study, the following recommendations for
further study are made. This investigation has indicated that bituminous
pavements can bc protected from. the detrimentai effects of the spillage
of petrolcum products, It is therefore recommended that the investigation
be continued to include other bituminous pavement types and surfacing

materials. The leboratory method of testing is believed satisfactory.
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It should be used to test additional materials as they become available
and small-scale field tests conducted only when the laboratory tests
have indicated a satisfactory product, The field testing methods
should receive further study in order to make them more comparable to
actual conditions. It is further recommended that materials and pave-
ments proved satisfactory by the small field test at the Waterways
Experiment Station be incorporated into field service tests at same
active installation.

64, Pending results of further tests, it is récommended that
existing asphaltic concretes be protected with a tar seal and that tar
concrete or a tar seal be used for new construction in areas subject

to solvent action,



TABLE 1

SOLVENT RESISTANT TREATMENTS FOR BITUMINOUS PAVEMENTS
Producers and Classification of Materials Testad

Trade Mame Type of Product Producer

Asphalt Cement ~ Penetrations
45, 85-100, 100-120, & 120-150

Asphalt Cement Standard 01l Co.,

Asphaltic Limestons
Lincolnite
Tar

RT-8,9,10,12
Cordo 3¥-21971

Bakelite Resin SYH!:
Jennite
Solac

A-120, Cleem 3Synthetic
Instant Dry, “hite
(¥Es lan, Yo, 1189)

A=150, Tylon Heavy Duty
Traffic Paint, "hite
(¥#ES Lab. Yo. 1190)

A-182, Traffic Paint, /hite
(23 Labh, To. 1191)

11-1, Traffic and Zone,
Marking Paint
(12S lab, No. 1192)

3300, Luster Spread, %hite
(7ES 1ab, Yo, 1193)

Aluminum, No, 15
(nES Lab, No. 1211)

Permakote Surfacer

Limestone rmaturally impregnated with
asphalt

Powdered /Asphalt

Coal Tar

Vinylite Resin

Ammonium salt of vinylite resin SYHM
Clay type pitch emulsion

Similar to Jennite

Paint
Paint

Paint

Paint

Paint

Paint

A binder composed of a water emulsion
of a neoprens compound and a premixed
aggroegate,

Baton Rouge, Ia.

Alabama .spheltic Limestone Co.,

Bimingham, Alabama

The Ohio 0il Co.,
Findlay, Ohio.

Koppers Co,,
Pittsburg, Pa.

Cordo Chemical Corp.,
Norwalk, Comn.

Bakelite Corp.,
New York, I. Y.

Yaintenance Inc,,
Wooster, Ohio.

Thomas Robinson Co.,
Yew York, !. Y.

Baltimore Paint and Color lorks,

Baltimore, d.

Baltimore Paint and Color Yorks,

Baltimore, d.

Baltimore Paint and Color “orks,

Baltimora, Md.

Pittsburgh Paint and Glass Co,,

Pittsburg, Pa,
Glidden Paint Co.,
Cleveland, Ohio.

The Sherwin ifillisms Co.,
Cleveland, Chio.

The Flintkote Co.,
New York, N. Y.



TA 2
SOLVELT RESISTANT TREATFNTS FOR BITUMINOUS PAVRVENTS

Suamary of Test ngrtioe

Unit ‘jeight Voids Tot.z1 Voids
Asnhalt Flo= lbs per cu b, Pereent Pilled "itn
Jement Stahility Value Total Agsregate Total Agrrezate asphalt Cemant
yaveriel Fercant Lbs 1/100-Inch Fix only }ix only : Percent

BITCLTNOUS TAVERRTS

asphalt - 4§ pen. 6.0 926 22 2.3 133.8 6.2 19.4 - 68
85 = G nen, 6.0 730 19 142.0 133.5 6.3 19,6 68
100 = 120 nen, 6.0 el 19 41,6  133.1 6.5 19.8 67
120 - 1£0 pan, 6.0 578 19 143.6  135,0 5.1 18.6 73
1207 isphaltic Limestons 5.5 2786 31 U41.3  133.5 2.1 1.2 8s
80% isphaltic Limestomm 5,75 1857 24 138,1  130.2 4.9 17,3 72
'20% 3und
70% Asphaltic Limsstons 5.75 1a08 22 W05 132,44 3.7 16.3 n
4 Sand
50X Asphaltic Limestone 6,25 47 18 133.4 125,1 8.9 21,9 59
sUZ 3and
T.” - n‘r - 8 7.0 58 ]" lb2.1 132'2 6.7 19.8 . “
RT ~ 9 7.0 84 _ 16 142.2 132,8 7.2 20,3 6L
RT =10 7.0 125 14 13,1 1331 4.9 20,0 66
RT -12 7.0 268 19 4D 1339 6.3 19,3 &7
2% Lincolnite A0 1237 2 12,7 127.6 5.8 23,2 75
41 Asphalt C=ment :
4% Lincolnite 6.0 2366 20 139.2  125,2 2.7 24,5 89
61 .sphalt Termnt
Uncoated Asphaltic Soncrete 6.0 814 19 1,1.6  133.1 6.5 19.8 67
Coated with: .
Jennite 772 14 Uil 132,6 7.8 211 63
Solac 275 14 141.0 132,5 6,9 20,2 66
Cordo 3 - 219:1 86l 12 1.6 133,1 6.5 19.8 67
Foint - 1189 80 12 11,6 133,1 6.5 19.8 67
Tare - 3T - 8 56L hTA 1‘00-5 132.1 7.2 mo“ 65
RT - 9 , 540) 13 11,0 122,5 6.9 0,2 66
MOTSS:

(1) Specimens for testing the surfacing materials wera mage from asphaltic consrete using 100-120
nenetration asphalt cement. ’



FanLz 3
SOLVENT RESISTANT TREBATIENTS Foic DITUMINWS PAVEMENTS

Summary of Results of Test After 10 Cycles

_Gasoline Kerosene Lubricating Q11 Braiee Fluid Rater
Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
Original Original Original Original Original Original Original Original Originel Origimal
_lNaterial Weight ~— Stability  Weight =~ Stsbility  Weight = Stability  seight =~ Stability  Weight =~ Stesbility
BITUMINOUS PAVEKENTS
Asphalt = 45 pen. i 89 57 79 28 100 81 100 76
85 ~ 100 pen. 86 Ly 84 38 100 104 100 86
100 - 120 pen, 90 31 83 20 100 89 100 82 .
120 - 150 pen. 88 53 85 47 100 V4i 100 T
100% Asphaltic Limestone 95 56 94 58 100 118 100 9
(80% Asphaltic limestone 95 58 93 8l 100 100 100 89
(20% sand
(70% Asphaltic Limestone 94 70 88 [¥A 101 m 100 %
‘4
{50 Asphaltic Limestone 93 56 82 43 101 93 100 101
(50% sand
Tars - RT - 8 100 90 101 102 100 . 119 100 66
RT - 9 100 57 99 49 101 61 100 51
RT -10 100 40 101 46 100 9% 100 48
RT -12 100 59 101 36 100 L1 100 35
(22 Lincolnite 89 54 90 - 46 100 - 112 100 98
(6% Asphalt Cemert
(4% Lincolnite 93 65 99 79 100 68 100 138

(6% Asphalt Cement
SURFACING MATERIALS

Asphalt = 100-120 pen, 100 100
Jennite 100 94 98 81 100 96 100 72 100 7
Solac 100 93 100 60 100 a3 100 65 100 103
Cordo 3U-219451 100 88 100 62 100 97 100 72 100 106
Permakote Surfacer 85 34 101 47
Paints - 1189 100 . 66 100 98 100 9 101 66 100 9
1190 ~ 99 55
191 92 29
19%2 96 47
n93 100 75
1211 99 65

Tars - RT-8 100 84 100 102 100 a7 100 86 100 100
RT-9 100 20 100 75 100 94 100 96 100 101
RT-10 9 81 100 93 100 91 100 101 100 9
RT=-12 100 88 100 104 100 107 100 105 100 104



Praduct,

Cordo 3M-219¥1
Jennite

Paints

Permakote Surfacer
Solac

SYHM

Tar RT 8 ard 9
Tar RT 10 and 12

TABLE 4
SOLVENT RESISTANT TREATMENTS FOR BITUMINOUS PAVEMENTS

Quantities of Surfacing Materials Used in laboratory Tests

Quantity

aggmm:ni:ygn 1St Teat Qg&ntiti;:dg%:t : Icd_Taat..

None 0.04 gals/sq yd 0.08 gals/sq yd 0,12 gals/sq yd
0.14 - 0,18 gals/sq yd 0,08 gals/sq yd 0.16 gals/sq yd 0.2, gals/sq yd

None (1) 0.11 gals/sq yd 0.17 gals/sq yd -
1/8-in. thickness (2) 1/8-in, thickness - -
0.14 - 0,18 gals/sq yd 0,08 gals/sq yd 0.16 gals/sq yd 0,24 gals/sq yd
0,02 gals/sq.yd 0,008 gals/sq yd 0.017 gals/sq yd (3) 0,08 gals/sq yd
0.2 - 0.3 gals/sq yd 0.10 gals/sq yd 0.20 gals/sq yd 0.30 gals/sq yd
0.2 ~ 0,3 gals/sq yd 0.10 gals/sq yd 0.20 gals/sq yd 0,30 gals/sq yd

(1) This amount required for complete coverage of specimen.

(23 Limited supply, only one thickness tried.
This amount required to give coverage.

(4) Tar applied as a paint without aggregates so amount uwsed is small.

0,08 gals/sq yd
Q.16 gals/sq yd
0.11 gals/sq yd
1/8-in. thickneas
0,16 gals/sq yd
0.08 gals/sq yd

(4) 0.10 gals/sq yd
(4) 0.13 gals/sq yd

Lima of Curing
24 hours
48 hours
24 hours
72 hours
48 hours
24 hours
24 hours
24 hours



TABLE 5

SOLVENT RESISTANT TREATMENTS FOR BITUKWINOUS PAVEMENTS
Summary of Field Test Results

Defore Testing

After Testing
Flow Total Mix

Asphalt  Marshall Flow Total ¥ix Yarshall
Cement Stability Value Unit Jeight Voids Stability Value Unit Meight Voids
Material Type Amount Used Percent  _Pounds  1/100-Inch Lbs/Cu Ft Percent  _Pounds = 1/100-Inch  .1bs/Cu Ft  Percent
KEROSENE SATURATED SURFACES
Jennite Surfacing Material 0.16 gals., per sq yd 6.0 724 23 150.2 3.1 570 22 L8.4 4a2
Solac Surfacing Material 0.16 gals. per sq yd 6.0 664 2a 8.2 43 690 22 8.8 3.9
Cordo 3M-21941 Surfacing Material Coverage 6.0 874 24 18,0 LeS 635 26 8.9 3.9
Permakote Surfacer Surfacing Material 1/8-inch coverage 6.0 823 21 148,.9 3.9 639 22 149,.2 3.7
Tar Seal RT-10 Surfacing Material 0,25 gals. ver sq yd 6.0 729 23 149.7 3.4 803 26 148.9 3.9
Paint #1189 Surfacing Material Coverage 6,0 853 .21 150,0 3.2 782 22 9.6 3.4
Control Bituminous Pavement - 6,0 916 23 150.1 3.1 601 19 18.3 43
Asphaltic Limeatone Bituminous Pavement 100% 5.5 2295 35 138.5 L0 2584, 39 12,8 1,0
Tar Concrete RT-10 Bituminous Pavement 8% - 102 22 139.3 842 - - 142.3 6.2
Lincolnite Bituminous Pavement X ] 6.0 2850 31 137.7 b 3101 34 138.4 3.3
(Admixture)
DRY CONTRCL. SURFACE
Jennite 786 20 us.8 3.9
Solac 428 26 5.5 6.1
Cordo 3M-219#1 647 20 8.9 3.9
Permakote Surfacer 756 27 149.3 3.7
Tar Seal RT-9 557 28 us.2 4.3
T4l 20 149.5 3.5

Control



TABLE 6

SOLVENT RESISTANT TRRATMENTS FOR BITUMINOUS PAVEMENTS

tions Dur: Pis

F B Pavemants
Crcle _.Datg  Tims Enr Ev—.nf Lincolnite Tar Concrete :_:Eue Em Control

1 29 april)
2 29 april
3 30 dprd
4 1 Nay
5  1ay
& 2Mey
7 2 May
8 3May
9 3 May
10 5 My
- 12 May

1A 88 103
2P 90 101
2 0 100
WA 88 N2
2P0 90 M6
N 80 120
2 8 18
WA 8 N2
2m 85 1
0 AN 83 102
1M 90 12
NOTE:

Soft Tire hit patech
Slight strip
Soft Right strip
Soft Slight atrip
Soft Slight strip
Soft Slightly soft
Slight acour  Slightly soft
Slight scour Slight strip
Scour Strip
Scour Strip
Scour Slight scour
No test ¥o test

Soft

Soft

Soft.

Slight scour

Scour

Scour

Ko test

1, Definitions of terms used in the tabulation are as followss

Bjtusinous Psvemsnts

Soft = Softening of pavemert surface, generally accompanied by formmtion of scum of ssphalt, kerosens, and fine aggregate.
preceded by softening and scum.
Scour - Removal of sggremte from the pavement under serubbing sction of lock whesl turn.

Surfacing Natepials
Discolored - Dark green surface color seen after application of kerosene, .

Treatant scour ~ Gradual resoval of surfacing by scrubbing action of locked wheel turn,
" Pavement strip - Stripping of ssphalt from pavement sgrregaie after surfacing is scoured away; usully accompanied by scum.
afte)

Strip - Stripping of asphalt from the aggregate, wually

Pavessnt scour —

Bz aoval of aggregate from p

Strip

strip

Strip

SMight seour

Slight scour

Scour

Slight scour

t has been

Smmary of Visual Gbesrvatiogs(l)
Jennite Solac ar

Cordo Paint E Pormaivte
KEROSENE SATURATED SIRFACES
Discolored Discolored Treatmsnt scour Yo effect o effect Treataeat scour
Discolored Discolored soour Yo effect No effect Butire treatamt
scoured
Treatasnt scour Treatment scour Treataent scour Treatsent. acour o effect Intire treataent
Pavemsnt slight atrip Pevement slight atrip Pavement alight strip scoured
Pavemert alight atrip Pavessnt slight strip Treatament scour Pavement slight etrip o affect Entire treatasnt
. scoured
Pavenrent slight strip Pavesent slight strip Treatamt scour Pevemant alight strip Small hole Pailed
mde by
tire defect
Pavement slight atrip Pavement slight scour Treatasnt acour Puvemsnt slight strip Pavement slight m ¥o teat
in hole
Pavement slight atrip Pavement slight scour Treatamt scour Favemsrt slight strip Pavement slight scour Mo test
in hole
Pavemsnt slight strip Pavemert scour  Pavement slight strip FPavement slight strip Pavessnt slight scour o test
in hole
Pavemsnit slight strip Pavemsrt scour Pavement slight strip Pavement alight strip Pavessnt slight scour To test
. in bols
Pavenert strip Pavemant scour Pavemsut slight strip Pavesent slight strip Pavemnt

KX CONTROL SURFACES

Treatment scour
Pavemnk scour

sway.

Treatamt scour
Pavement scour

Treataent scour

Treataent scour
Pavessnt, scour

slight socour
in hole (k 8q. in. ares)

Fo test

Treataent scour



TABLE

SOLVENT RESISTANT TREATIENTS FOR BITUMINOUS PAVE:ENTS

Summary of General Information

NOTES:
(1)
(2)

Cost based on 1946 prices.

Cures in 48 hours so that rubber tired traffic may use it,

Application
Material Cost uantity Temperature Methods of
Product Sretootien  fob plant (1) Used Degrees F. Application
BITUMINOUS PAVERENT
Lincolnite Unsatiefactory 1¢ Ib. fX; 4 250~-300 Admixture
Tar —Poon- 10¢ gal. 8% 175-250 Hot Plant
Asphaltic Limestone -—Very—poon- $4.00 ton. 1004 250-300 Hot Plant
SURFACING MATERIALS
Jennite Fair- 90¢ gal. 0.15 gal. +45 Distributor
per sq yd Brush
Squeege
Spray
Solac Pair— L5¢ gal. 0.15 gal, +45 Distributor
: per sq yd Brush
Squeege
Spray
Cordo 3M=-219#1 ~Kadp- $1.80 gal. 005 gal. 60~100 Spray
per sq yd Squeege
Tar ~Fode 10¢ eal. 0.25 gal. 150-225 Distributor
per sq yd
Paint 1189 -Eneellent- $2.35 gal. 0.1 gal. +32 Spray
per sq yd Brush
Permakote Surfacer -Unsetisfactory Wi sq yd 1/8-inch +32 Trowel
Thickness

Time of
Curing Availability
Soon as rolled Limited

Soon as rolled
Soon as rolled

48 hours (2)

24 hours
Soon as rolled
2l hours

72 hours

large supplies
Limited

large supplies

Limited

Limited

Large supplies

Limited

Limited
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CONTROL

CONTROL RT-10

85-100 PEN
ASPHALT CEMENTS

RT-8
TAR CEMENTS

100-120 PEN

RT

I
w

120-150 PEN

RT-12

100-0 “To 80-20 7o 70-30 % 50-50 7o 2% 4 %
ASPHALTIC LIMESTONE-SAND MIXES LINCOLNITE
BITUMINOUS PAVEMENTS AFTER 10 CYCLES IN KEROSENE
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RT-8 RT-9 RT-10 RT-12
TAR CEMENTS

45 PEN 85-100 PEN 100-120 PEN 120-150 PEN
ASPHALT CEMENTS

100-0Te 80-20 Te 70-30 “Te 50-50 2% 4 s
ASPHALTIC LIMESTONE-SAND MIXES LINCOLNITE

BITUMINOUS PAVEMENTS AFTER 10 CYCLES IN LUBRICATING OIL
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1189

CONTROL

1190

RT-12

JENNITE SOLAC CORDO PERMAKOTE

19! 1e2 1193 121
PAINTS (FOR IDENTIFICATION SEE TABLE NO. )

COATED SPECIMENS BEFORE TESTS




SYHM COATING PEELING AFTER DRYING

HOLE LEACHED BY GASOLINE IN UNPROTECTED
AREA OF TAR COATED SPECIMEN

PHOTOGRAPH 4
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JENNITE SOLAC

PAINT 1211

1190 191

CORDO

1192
PAINTS ((FOR IDENTIFICATION SEE TABLE NO. I)

PERMAKOTE

1183

COATED SPECIMENS AFTER |0 CYCLES IN KEROSENE
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RT-8 RT-9 RT-10 RT-12 CONTROL

JENNITE SOLAC CORDO PERMAKOTE PAINT 1189

COATED SPECIMENS AFTER 10 CYCLES IN LUBRICATING OIL
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JENNITE SOLAC

KEROSENE SATURATED TEST AREAS BEFORE TESTS
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TAR SEAL CORDO 3M-219 ¥
KEROSENE SATURATED TEST AREAS BEFORE TESTS
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ol

PAINT ¥ 1189

KEROSENE

PERMAKOTE SURFACER
SATURATED TEST AREAS BEFORE TESTS
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CONTROL ASPHALTIC LIMESTONE CONCRETE

KEROSENE SATURATED TEST AREAS BEFORE TESTS
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TAR CONCRETE ASPHALTIC CONCRETE WITH 4 9% LINCOLNITE
KEROSENE SATURATED TEST AREAS BEFORE TESTS
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TOURNAPULL

IN TESTING POSITION



TAR SEAL

TESTS

JENNITE
PERMAKOTE SURFACER
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CORDO 3M=219 | UNCOATED AREA

CONTROL TEST AREAS WITHOUT SOLVENT BEFORE TESTS
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ASPHALTIC CONCRETE WITH 4 %, LINCOLNITE

TAR CONCRETE
KEROSENE SATURATED TEST AREAS AFTER 5 CYCLES
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TAR CONCRETE ASPHALTIC CONCRETE WITH 4 <, LINCOLNITE
KEROSENE SATURATED TEST AREAS AFTER 10 CYCLES
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el

CONTROL

KEROSENE SATURATED TEST

ASPHALTIC LIMESTONE CONCRETE

AREAS AFTER 5 CYCLES
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CONTROL ASPHALTIC LIMESTONE CONCRETE

KEROSENE SATURATED TEST AREAS AFTER (0 CYCLES
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JENNITE

KEROSENE SATURATED TEST AREAS AFTER 5 CYCLES
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JENNITE SOLAC

KEROSENE SATURATED TEST AREAS AFTER 10 CYCLES
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TAR SEAL

KEROSENE SATURATED TEST

CORDO 3M- 219 ¥

AREAS AFTER 5 CYCLES
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TAR SEAL CORDO 3M—219#I

KEROSENE SATURATED TEST AREAS AFTER 10 CYCLES



vZ HIVHOOLOHd

PAINT ¥ 1189 PERMAKOTE SURFACER

KEROSENE SATURATED TEST AREAS AFTER 5 CYCLES
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PAINT nl[BQ AFTER 10 CYCLES PERMAKOTE SURFACER AFTER 5 CYCLES

KEROSENE SATURATED TEST AREAS
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JENNITE SOLAC
PERMAKOTE SURFACER TAR SEAL

CONTROL TEST AREAS WITHOUT SOLVENT AFTER 5 TURNS
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CORDO 3M-219 7 UNCOATED AREA
CONTROL TEST AREAS WITHOUT SOLVENT AFTER 5 TURNS
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SCREEN OPENING IN INCHES
30 20 1.5 Lo .75 .50 .375% .25 187 .0937 0787 0489 .0331 0232 .0l65 017 .007 .0059 .OOZg

100 <
AN
N \

20 N, \ 10

80 \\ 20

70 \~ 30

\ \
~
60 . 40 §
e 2z
4 2z
~_ <
~N \ 5
50 ™ s0 ©
N \ =
N N a2
N N\ £
40 60 u
\ \
AN \
3
30 \\ N 70
N N
‘L \
20 \\ 80
. \ )
N \
10 ~ —~—] 90
0 100
32% 2 v 34 2 34 lyg a 8 10 16 20 30 40 50 80 100 200
SCREEN NUMBER
LEGEND
LABORATORY SPECIMENS, BITUMINOUS
MIXTURES IN FIELD TESTS SOLVENT RESISTANT TREATMENT
——— —— ——  EXISTING PAVEMENT USED WITH SURFACING FOR BITUMINOUS PAVEMENTS

MATERIALS IN FIELD TESTS
AGGREGATE GRADING CHART

¢ 3Lvd




