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INTRODUCTION

Studies to improve and measure asphalt durability have been
underway for many years. Since late 1973, the California
Department of Transpbrtation has been engaged in a research
project to establish asphalt durability criteria. Carefully
controlled and fabricated laboratory briquettes were weath-
ered in four distinctly different field environments for four
years prior to testing.

This report presents the results of tests on the weathered
briquettes at different intervals as well as an analysis of
those results in comparison to values derived from various
laboratory procedures for predicting asphalt durability.
Additionally, a new laboratory procedure for predicting
asphalt durability, developed by Caltrans Laboratory, is
presented. Correlating evidence from a field test section
is also included to "calibrate" the field weathering proce-
dure used. New specifications are proposed relating to
findings obtained from this study. These new specifications
should provide assurance that the asphalts used in a given
climate area are those most capable of providing satisfactory
performance.

www . fastio.com
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EINDINGS AND CONCLUSIONS

Findings and conclusions determined from this study are as
followsasi-

1. High avérage air temperature (thermal oxidation) is the
most significant factor affecting the rate and amount of
asphalt hardening in hot climates. Voids and aggregate
poerosity are also contributing factors but are dependent
upon the asphalt's susceptibility to these factors.

2, The effect of excess voids and aggregate porosity does
appear to affect asphalt hardening significantly at cooler
pavemert sites.

3. The effect of voids is similar among all asphalts.

4, The effect of'aggrégate porosity varies among the more
volatile asphalts.

5. Results from the Calipatria Test Road indicate that
briquette weathering per unit time is slightly more severe
than actual road weathering in the Indio climate. These
results indicate that 24 months of briquette weathering at
Indio is approximately equal to 32 months of road weathering.

5. 1t is apparent that the effects on asphalt hardening

produced by the Indio site would serve as an excellent
model for a-hot climate asphalt specification.


http://www.fastio.com/

7. It appears.that the California Tilt-oven Asphalt
Durability Test could be used to predict the asphalt
hardening caused in two years at the Indio site and that
the results of tests on the residue from this test could
be used with a hot climate specification to control as-
phalt durability.

8. In addition to ‘improved asphalt from a durability
procedure, it is believed that the following factors will
improve asphalt dukabi1ity: 1. Adherence to specifica-
tion compaction requirements to reduce veoids, 2. The
selective use of asphalts which are most suited to the
quality of the aggregate available, 3. The avoidance of
the use of absorbent aggregate wherever possible in hot
areas, 4. The use of the softest grade of asphalt
consistent with curing and stability constraints, and

5. The insulating of the asphalt concrete mat with a
cover such as a reflective chip seal in hot areas.

ClihPDF - www .fastio.com
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| | ' . IMPLEMENTATION

To implement the findings of this study, it would be

necessary to adopt asphalt specifications based on climatic

differences in California. Specifica}]y, a specification

is needed to Tessen the effect of hot climates on asphalt
hardening. Such a specification is offered in this report.

ClihPDF - www .fastio.com
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SYNOPSIS OF PROJECT

I. Plan

The laboratory fabricated briquettes which were installed
in four environmentally different weathering sites were
designed to have both controlled variables and constants.
These included:

A, Three asphalts - high, high moderate, and low
temperature susceptibility.

B. Two aggregates - absorbent and nonabsorbent.

cC. Mix design - Standard California Type B,
3/4 inch maximum, medium grading with optimum bitumen
content for each aggregate. '

D. Mixing - conditions were the same for each
batch. A mixing temperature of approximately 325° was
used.

E. Fabrication and voids - 1500 gram briquettes -
4-inch diameter - fabricated to three void ranges
(3 to 5%, 7 to 9%, 10 to 12%).

F. Weathering:

1. Four climatic sites - (coastal, valley,
high mountain, desert).

2. Weathering periods - fnitia], 1 year,
2 years, 4 years.

www . fastio.com
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Complete detai1s regarding;the design, fabrication and
installation of the briquettes can be found in an initial
report for this project(l).

II. Field Weathering Conditions

The four weathering sites all had significantly different
climates 'which represented the various regions of
Califorﬁia.' Figures 1 and 2 show the location of these
sites and the trays of briquettes as arranged for weath-
', ering., Climatological data for the four sites is
presented in Table 1, During the four year weathering
period, the average temperatures corresponded closely

with the normal average temperatures. During this period
a two year drought occurred in northern California which
is reflected in the below normal precipitation averages
for the weathering period. In contrast, the southern
California desert site at Indio experienced unusual storms
for two of the four years, thus causing an above hormal
average precipitation.

ClibPD WL lastio.com
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FIELD TEST RESULTS

I, Laboratory Fabricated Briquettes

Laboratory tésting of the briquettes was programmed to

occur on original, 1 year, 2 year, and 4 year old specimens.
Recovery of the asphalt was accomplished using the Abson
recovery procedure (AASHTO-T170) prior to testing. Some of
the briquettes were tested to determine their Resilient
~Modulus (MR) value when this procedure became available.
Also, a portion of some of the briquettes was sawed into
s1ices to determine hardening with depth. The Micro-Recovery
Procedure {(California Test 365) was used to recover the small
samples of asphalt,

A.  Abson Recovered Asphalt: Each Abson recovery
sample consisted of two 1500 gram briquettes (1250 grams for
briquettes containing 10-12% voids and absorbent aggregate).
Since there were four briquettes for each variable, Abson
recoveries were run in duplicate. Tables 2A and B, 3A and
B, 4A and B and 5A and B present the results of tests per-
formed on the recovered asphalts for each weathering period
and site.

B. Micro-Recovery of Sawn Slices: Micro-recoveries
were performed on one half of one of the briquettes from
selected samples. The briquettes were sawn in half vertically,
Each half was then divided into four equal slices with depth.
Normally the slices were approximately 3/4-inch thick. This
stze sample provided sufficient asphalt after recovery to
perform microviscosity and microductility tests. Tables 6
and 7 contain these results.

ClibPD www . fastio.com
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C. Resilient Modulus (Mp): When the Resilient
Modutlus (MR) procedure became available approximately two
years after the beginning of this project, it was decided
to measure this mix property for the remaining samples.
In addition, an extra set of original briquettes which
had been stored in a dark cool location was tested at
that time. Several of the briquettes containing LA Basin
and Santd Maria asphalt that had other briquettes stacked
upon them ﬁad begun to disintegrate during this storage
period due to lack of lateral support and thus were not
tested. A1l the 4-year briquettes were tested. Table 8
presents the "original® and four-year test results.

II. Calipatria Field Test Section

In November 1977, the Transportation Laboratory was involved
Tn a study of asphalt rubber interlayers on a road in the
same climatic area as the Indio test site (at Calipatria,
about 60 miles south of Indio in the Imperial Valley). As
part of the Calipatria study, thick AC overlays (0.20' and
0.35') were placed over control and interlayer sections
using one of the asphalts (LA Basin) used in this asphalt
durability study. Since approximately two years remained
for this study, samples of the asphalt and mix were obtained
during paving operations at Calipatria and cores were taken
two years later in the same sections. The test results for
the asphalt recovered from these cores was then compared to
the two year Indio test results to verify the authenticity
of the field weathering procedure used in this durability
study.

ClihPDF - www .fastio.com
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A. Testing of Original Asphalt and Mix: Tests were
performed on the original asphalts sampled the day of paving
and on AC mix samples taken from the paver. The results are
shown by Table 9. A comparison of the test results for the
LA Basin asphalt used in this study and the LA Basin asphalt
from Calipatria indicates that they are probably from the
same crude source (Table 10). '

B. Abson Recovered Samples: Four 4-inch diameter
cores were removed from several separate locations after
26 months. To minimize the effect of any underilying layers
and the "tack" coat and to study a uniform pavement depth
representative of most overlays, only the top 2 inches of
each core was used for this study. The four cores (top 2")
from each location were then broken up and combined thor-
oughly prior to apportioning a 3000 gram sample for Abson
recovery, Table 11 presents the results of tests on the
recovered asphalt.

www.fastio.com
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ANALYSIS OF FIELD TEST RESULTS

I Preface

It is generally accepted that asphalt hardening is a good
relative measure of asphalt concrete durability, other
factors such as pavement base stability and structural
integrity being equal. Because asphalt concrete void con-
tents influence the rate at which asphalt hardens, a
primary intent of this study was to determine if a useful
critical void content range could be ascertained that
could be related to various pavement environments and to
asphalt durability. When the "first year" test results
became available from the four weathering sites, it became
apparent that factors other than void content were equally
or more important to asphalt durability. As the study
progressed, it became increasingly apparent that asphalt
hardening fn hot climates is most influenced by thermal
oxidation with voids and aggregate characteristics contri-
buting in varying degrees depending upon the character of
the individual asphalts. Dickenson(2) reports that the
rate of thermal oxidation is approximately doubled for
every 10°C (18°F) rise in temperature. Thus the rate of
hardening in service depends, to a large extent, on the
pavement temperature system.

As mentioned earlier, the four weathering sites have dis-
tinctive climates representing major portions of California.
The average yearly temperature for each site ranged from
41.6°F at South Lake Tahoe to 73°F at Indio. Table 1
presents this information plus data showing that the Indio
site had a high percentage of days in which the "high"

10
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temperature exceeded 90°F and 100°F. The tempefature data

- would indicate that according to Dickenson's(2) formula,
the rate of thermal hardening at the Indio site should have
been about three times that of the South Lake Tahoe and Fort
Bragg sites. Similarly, the Sacramento site should show an
increase in thermal oxidation or hardening of about two
times that of South Lake Tahoe and Fort Bragg sites.

IT. Weathering Factors

Analysis of the field test results from the recovered bri-
quettes was based on three main factors which influence -
asphalt hardening. These factors are: A. - Site climate,
B. - Voids, and C. - Aggregate porosity (Km value).

Charts showing the effects of these hardening factors were
prepared for 77°F and 140°F temperatures to show the signi-
ficant differences in temperature and shear susceptibility -
of the three asphalts.

A. Site Climate: Figures 3 and 4 and Table 12 show
the total effect of the varjous climatic differences. The
hardening pattern appears to fall in line quite well with
the predictions based on average temperatures even though
the Sacramento curves do not quite measure up to the
,prediCtion. A similar relationship of temperature to
hardening is exhibited when a comparison is made between
‘the number of 90°F+ and 100°F+ maximum temperature days/year
and the viscosity measurements at 77°F (25°C) and 140°F
(60°C} on the graphs. Figures 5 through 10 show how climate
affected the hardening rates of each asphalt at 77°F and
140°F, As can be seen, all of the asphalts reacted similarly
to the Indio (desert) climate. However, the valley asphalt
showed 1ittle effect from the warm Sacramento (valley)
climate.

11
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B. Votds [Calculated from the Theoretical Maximum
Pensity .and the Compacted Sample Densfty(l)]: The effect
of voidicontent on hardening is portrayed on Figures 11
through 18. Figures 11 and 12 present the void effects
from a view of comhihed sites, aggregates, and asphalts.
The effects of voids, as shown on these figures, indicates
a definite increase in hardening as the void percentage
increases, particularly when the viscosity is measured at

- 140°F (60°C) (Figure 12). Each of the asphalts appears to
react similarly to the differences in voids. The apparent
discrepancy with the valley asphalt (Figures 13 and 16)

"~ canh be exb]ained by the fact that the 10 to 12% void bri-
quettes for the valley asphalt were actually about 9%(1).
Thus, the 10 to 12% curve and the 7 to 9% curve are almost
identical.

C. Aggregate Porosity [Km Vatue(l)]: The effect of
aggregdte porosity on hardening apparently is a function of
the volatility of thé asphalt. Figures 19 through 26 show
the effects of aggregate porosity on asphalt hardening as
determined from this study. It appears that the hardening
characteristics of the relatively volatile Santa Maria
asphalt are more sensitive to aggregate porosity than are

-those of the Valley and LA Basin asphalts. When the Santa

Maria asphalt is used with a nonabsorbent aggregate, it
tompares favorably with the less volatile asphalts in re-
gard to asphalt hardening (Figures 27 through 30).

D. Combining Factors: The data obtained for this
project suggests that climate affects asphalt hardening
considerably more than mix void content or aggregate
porosity in hot areas. The data suggest that the effect
of voids and aggregate porosity become more significant
as the temperature increases, however. In addition, the

12
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effect of porosity is noticeably dependent upon the nature
of the asphalt. It appears that in the cooler climates,
asphalt hardening rates are considerably slower and that
the cause of this hardening is more equally divided among
climatic factors, voids, and aggregate porosity. Figures
27 through 30 show these relationships.

E. Hardening With Depth: Part of the durabi1ity
study dealt with a minor study of hardening with depth,
The selected briquettes through the first three samplings
included only those containing Santa Marija asphalt and
haVing void contents of 3 to 5% and 10 to 12%. These
samplies were chosen for this Timited study becéuse it
appeared they would provide the most significant results.
At the last sampling (four years), 7 to 9% briquettes
containing the valley (Kern) and LA Basin asphalts were
also included. Figures 31 and 32 1llustrate the relation-
ships between asphalt hardening and depth, time, aggregate
porosity, and mix void content. Generally, the surface
slice showed the effect of actinic hardening. Figures 33
through 36 display the fourth year picture of hardening
with depth for each site. Generally, they are all quite
similar except for the hardening which was considerably
greater at the Indio site and somewhat greater at
Sacramento.

F. Weathering Effects on Other Asphalt Properties:
The results of asphalt weathering can also be seen by
examining the effect of time on several other properties.
These include temperature and shear susceptibility and
ductility. The effects of temperature susceptibility can
be seen by comparing the viscosity data at 77°F and 140°F
shown on Figures 3 and 4., Other tests which measure tem-
perature susceptibility are the softening point and, to a

13
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degree, the ductility determination. Tables 2A and B
through 5A and B contain softening point and ductility
test results from all of the test sections. Figure 37
portrays how the effects of climate and time affected
the ductility of the different asphalts. The greatest
effect was again evident at Indio. Ductility measure-
ments may also indicate changes or degrees of shear
susceptibility. The effects of climate and time on
shear susceptibi1ity are portrayed on Figure 38.

G. Resitient Modulus (Mp): Graphs of the Resilient
Modulus (MR) values found on Table 8 are presented as
Figures 39 and 40. Resilient Modulus (MR) primarily indi-
cates the degree of rigidity of the core or briquette being
tested or the pavement from which a core was taken. As the
values increase, an increase in rigidity is indicated. The
results shown on these graphs indicate that originally there
was considerable varfiation in rigidity between the briquettes
fabricated from the different asphalts at the different void
contents. The mix containing the Santa Maria asphalt is
more sensitive to void content than the valley mix as indi-
cated by MR. However, the effect of aggregate porosity is

v the opposite of that shown by the valley mix. The fourth-
year results show that the'briquetfes from the sites with
the most hardening exhibit Resilient Modulus (MR) results
which are the most uniform and similar. Also, none of the
values are extremely high. '

III. Comparison of Briquette Results to Road Results

Since Indio and Calipatria have approximately the same
climate, a comparison of rate of hardening results for

14
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the Indio briquettes and the Calipatria overlay was
accomplished. Table 11 contains a comparison of the
road results with 24-month Indio results taken from
Figures 6, 9, and 41. It can be seen that there is a
fairly good correlation between the results. The "Road"
average results are slightly softer, indicating that

the briquette weathering medium is slightly more severe
than that of an actual overlay. The data from Figures

6, 9, and 41 suggests that 26 months of road weathering

s equivalent to approximately 20 months of briquette
weathering time.

Using these figures, 24 months of briquette weathering
time represents approximately 32 months of road weathering
time. This correlation is for only the LA Basin asphalt
although it is believed that the other asphalts would
react similarly.

15
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COMPARISON OF FIELD BRIQUETTE TEST. RESULTS
~tWITH LABORATORY ASPHALT TEST RESULTS

I. Synopsis of Laboratory Asphalt Test Procedures

Several laboratory procedures for predicting asphalt harden-
ing have“been studied and their results have been compared
to previous field tést section results(3). These procedures
were again performed on the asphalts used in this study at
the beginnirng of the project. Procedural details and the
test results for each procedure can be found in the initial
report of this project(1). Following is a l1ist of the
procedures:

A. Compositional Tests
1. Ro§%1eF—Fingerprihting Procedure - Rostler
Ratio (N+A])/(P+A2) ~ Generally considered the most predictive
relationship.
2. Characterization of Asphaltene Dispersions
(Heithaus Method) = State of Peptization "P" considered most

significant.

3. Variadium Content Determination - Indicates
PPM of vanadium.

B. Accelerated Weathering Procedures

1. RTF Durability Test (5 hrs at 325°F [163°C]) -
The size of recovered sample allows numerous tests on residue.

16
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2. Roliling Microfilm Circulating Oven Dura-
bility Test (RMF-C at 210°F [98.9°C] for 48 hours) - Provides
only enough residue to perform micro-tests, also has potential
of being quite dangerous to run.

3. Ottawa Sand Mix Weathering in Planetary Oven
at 140°F (60°C) - Various time periods of up to 1200 hours
have been tried. The most appropriate time seems to be 400
to 800 hours. The test generally provides only enough
residue for micro-tests.

4, Weathering Plate Durability Test (Calif. Test
347; 210°F [98.9°C] for 24 hours) - Provides only enough
residue for micro-tests.

5. Actinic Light Weathering Test (95°F [35°C],
18 hours, 1000 MW/cm? of 3660 angstrom [M1x10°107 actinic
radiation). Results of tests run at different thicknesses
indicate this test only measures the effect of actinic light
hardening within the outer 5u of the asphalt film.

IT. New Durability Test Procedure (California Tilt-oven
Asphalt Durability Test)

After compTeting the testing of the two year sampling of
weathered briquettes, it became apparent that none of the
laboratory asphalt test procedures listed above adequately
predicted the effect of asphalt weathering at the field
sites. 1In addition, none of the results from previous
Caltrans research on asphalt durability indicated the pro-
found changes in asphalt that were occurring at Indio.
These changes brought about a new awareness of the effect

17
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of thermal hardening upon asphalt. Thus, it was decided
that a new procedure should be developed which simulates
to a reasonable degree, what is apparently the most severe
California weathering condition, a desert climate. Thus
the two year results from Indio were used as a target for
a new procedure,

Nh11e the same oven is used in both the RMF-C and RTF proce-
dures(1), ‘the RMF-C procedure requires additional apparatus.
The RMF-C procedure gave better results than most of the
prediction procedures. It was, however, difficult to run,
produced a very small amount of residue, and, probably most
important, was potentially quite dangerous because of the
presence of volatile fumes in the oven. Although the RTF
procedure was relatively simple and produced the largest
quantity. of residue of any of the prediction procedures,
the_resu]ting data did not correlate well with field results,
The RTF and RTF-C (AASHTO T240) require identical apparatus.
Thus, the development of a new test was based primarily on
the RTF procedure.

In the process of developing a procedure which would more
accurately predict the hardening pattern of asphalts which
had diffekent‘temperature susceptibilities and volatilities,
it was necessary to lower the temperature which then required
a longer weathering period. Lowering of the temperature
caused the asphalt to build up in the bottles, which were
horizontal in the RTF and RMF-C procedures, and drip out of
some of the bottles. This problem was addressed by tilting
the oven so that the front was slightly higher. While the
test procedure Was being evolved, an effort was made to keep
the oven as horizontal as possible, the temperature as low
as possible, and the weathering period as short as possible.
The new test procedure is presented in Appendix A.

.18
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The following conditions were selected to approximate the
asphalt hardening occurring at Indio. Temperature - 113°C
(235.4°F); weathering period - 168 hours (7 days); oven tilt =
T cm rise in 54 cm (1.06°) measured from the back of the oven.

ITII. Comparison of Laboratory Asphalt Test Results and
Briquette Test Results

Table 13 presents comparisons of the results from the testing
of the field weathered briquettes with the results from the
various laboratory prediction procedures., An analysis of

the results indicates that the California Tilt-oven procedure
resulted in the best prediction of change in asphalt properties
accurring during the 24-month test period at Indio. This is
particularly evident when comparing the penetration results.
The tilt-oven procedure is the only procedure besides the

RTF Durability Procedure (325°F-5 hrs) which provides suffi-
cient residue to perform a penetration test. It would, there-
fore, appear that the California Tilt-oven Procedure could be
used successfully in a specification to control asphalt
hardening in a climate where thermal hardening is the most
significant weathering factor.

19
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CLIMATIC SPECIFICATIONS

,,,,,

"It has become apparent that different asphalt specifications
are needed for different climatic conditions, particularly

tn California which has the following major climatic cate-
gories: 1. Coastal, 2. High Mountain, 3. Great Valley,

4. Desert, plus many subclimates. Figure 42 shows a delinea-
tton of these climates. The major categories include the
following areas from the figure: 1. Coastal-1,2,3, & 63

2, Mountains-4,7,8, & part of 9; 3. Great Valley-part of

3, & 5; 4, Desert-9.

Approximately 1/3 of the land area in California is sub-
jected to what might be termed an excess of thermal oxida-
tion potential. We note on Table 1 that the Sacramento and
Indio sites have 75 or more days per year on the average
which have maximum temperatures of 90°F or above. On Figure
42 these areas would include the great valley and desert
regions. Figure 43 outlines the prevalence of 90°F maximum
temperature days in California.

In order to utilize climatic specifications most efficiently,
it is necessary to categorize the state into three climatic
areas: 1. ~ Hot desert and great valley areas - maximum
temperature of at least 90°F for over 60 days/year. 2. -
Co]d-mountainous areas -minimum temperature of 32°F or less
at least 90 days/years (see Figure 44), and 3. - Temperate
areas ~ all other areas.

Asphalt specifications for use in each of these climatic
areas would then include the following:

20
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1. Hot desert{4) and great valley areas: Use the existing
California Paving Asphalt specification as modified below
and prohibit the use of AR 8000 and AR 16000 grades for road
or street paving.

AASHTO
" Test on Resjdue¥* Test Method Minimum Maximum
Penetration at 77°F (25°C) T49 15
Absolute Viscosity at T202 100
140°F {60°C),(Kilopoise)
Ductility at 77°F (25°C) T51 20

5 cm/minute, (cm)
*From the California Tilt-oven durability test.
2. Cold mountainous areas: Add a penetration requirement

at 39.2°F (4°C) to the current requirements for paving grade
asphalt and, again, prohibit the use of AR 8000 and AR 16000

" grades,

3. A1l other aredas: Use the current California Paving
Asphalt specification.

21
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FIELD WEATHERED B

LR R

RIQUETTE TEST RESULTS-A

o ¥y

{ ABSON RECOVERED AASHTO T 170 ~AVERAGE OF 2 SAMPLES[ 4 BRIQUETTES] )

Test Site__Fort Bragg
. , Non-Absorbent Aggregete Absorbent Aggregale
Wegthering Asphalt Of v1os . e asito[KINBMATIC : ity JKInamatic
“AASHTO Test Meihod T49 [ T53 TSI |T202 |T201 | 749 | 153 | T51 [T202 [T200
8] Volley (Kern)| 3-5 36 126 150+ | 3.7 327 37 132 160+ 3.6 348
0 n 7-9 | 34 | 126 [150+| 3.9 | 333 | 35 | 133 | 150+] 3.9 | 371
0 u 10-12 | 34 | 126 | 150+| 3.8 | 333 | 35 | 133 | 150+| 3.7 | 335
0 L A Baosin .2~ 37 126 | 150+] 3.5 338 38 134 150+ 3.6 354
0 n -9 | 37 | 125 [ 150+| 3.4 | 332 | 37 | 132 | 150+ 3.6 | 375
0 u 10-12 | 40 | 124 | 150+| 3.4 | 338 | a1 130 | 150+ 3.2 | 335
) Santa Maria 3-5 84 118 1504+ | 2.2 413 T4 129 | 1414 3.0 495
0 0 7-9 | 89 | 118 | 150+ 2.1 | 423 | 78 | 130 | 150+ 3.2 | 497
0 " 10-12 87 119 150+ 2.2 411 80 126 1504 2.6 464
13 |valley (Kem)] 3-5 | 18 | 139 |150+| 9.9 | 485 | 22 138 [ 150+ 7.2 | 429
13 n 7-9 | 14 | 143 [150+[14.9 | 558 | 19 137 {150+ | 8.0 | 458
13 n 10-12 | 13 | 145 |150+ [14.6 | 569 | 20 138 | 150+ ] 8.2 | 452
13 LABasin | 3-5 26 | 136 150+ | 5.5 |417 | 24 138 | 150+ 6.1 431
13 " 7-9 |1 20 | 138 150+ 7.8 |486 | 22 138 {150+ | 7.6 | 473
13 " 10-t2 | 20 [141 [150+ ] 8.4 {509 | 22 138 | 150+ 7.0 | 473
13 Senfo Maria| 3-S5 | 56 | 136 |150+| 5.3 1597 | a7 134 1150+ | 6.3 | 693
13 v 7-9 | 54 | 134 |150+ | 5.3 1597 | 47 135 [150+ | 5.7 | 620
13 ! 10-121 50 1134 |150+ | 6.0 |642 | 49 133 147 | 7.1 | 692
24 Vailey (Kern}| 3-8 16 140 [100+ 112.8 |540 20 139 | 100+ 1{ 8.6 452
24 " _7-9 {12 1143 [100+ [23.6 |696 | 21 141 100+ ] 8.8 | 561
24 " 10-12 | 16 [ 143 [100+ [15.5 |726 | 21 140 1100+ | 8.6 | 494
24 LABosin | 3-5 | o5 |136 [100+ ! 6.8 |462 | 28 138 100+ 7.0 | 495
24 . 7-% | 21 |1a0 [100+la 7 513 |03 141 1100+ 1 8 0 | 810
ok " 10-12 ] 1o 1140 l100+ 1.2 [°31 |2} 142 [100+ [10.6 | 606
24 Senta Meria| 3-5 { 51 |[133 [100+ | 6.2 |702 | 45 135 | 100+ | 8.3 | 764
| 24 " 7-9 | 45 137 | 99 |8.0 |749 |42 140 | 93 [10.2 | 842
T EE 0-12] 47 1141 |00+ ] 9.1 (797 |40 | 147 |100+ ho.3 | 795
53 Volley (Kern)] 3-5 | 12 [ 144 |100+ [17.2 |618 |15 140 [100+ [13.0 | 560
.53 ! 7-5 | 11 _|150 {25.5 38.3 |868 |14 143 100+ 17.0 | 622
53 " 0-12) g [148 |64.7 31.5 {781 |14 142 [100+ 15.9 | 625
53 LABasin | 3-5 | 22 136 [100+ | 8.6 |504 |17 138 1100+ N11.9 | 611
53 " 7-% 119 [140 [100+ f12.2 |e622 |22 133 [100+ | 8.8 | 526
53 " 10-12) 18 |142 [100+ 15.9 [630 |18 140 {100+ 3.5 | 600
23 Sonta Marie| 3-S5 | 43 {938 |79.1 fo 8 lsa1 |31 141 _laa 2 bo 3 |1074
23 ) 7-9 136 |142 |60.0 6.3 |995 |29 145 |45,9 b5 o |132]
53 " 10-12§ 35 |[141 [49.4 07.2 {010 |30 142 {59.6 0.2 |1107
77°F= 25°C, 140°F = 60°C, 275°F =135°C
24 )
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TABLE 2B
FIELD WEATHERED BRIQUETTE TEST RESULTS-B

( ABSON RECOVERED AASHTO T170 ~AVERAGE OF 2 SAMPLES [4 BRIQUETTES] )

. Fort Bragg
Test Site
. Non~Absorbent Aggregate Absorbent Aggregate
Wepcgl:ie;rc;ng ﬂésphult %, Voids Micro-Viscosity { megapoise) sﬁgggr— Dll.:ﬂcitcirloii— Micra—Viscosity {megapoise) 532235- DuMcEf:?;
(Months) | U002 ses | 0Ratseel Wby | ot TroF | 9008 sac™!| ot000tser ) ity | “ar7ro
Californic Test Method No. 348 348 349 348 348 349
o] Vatley (Kern) | 3-5 12.1 12.1 .0 113 7.9 7.9 0 | 118
0 u 7-9 12.5 12.5 0 96 2.5 10.2 021 110
O ", 10—-12 10.5 10.5 .0 106 9.2 0.2 .0 12t
0 LA Basin 3-5 8.65 865 |. .0 125 8.1 8.5 021 124
0 n 7-9 9.58 9.58 0 | 128 8.0 8.0 0 | 121
) n 0-12 | 10.8 10.8 0 128 7.07 7.07 0 | 123
0 Santa Maria | 3-5 2.19 3.35 41 63 2.83 4.49 12| 44
0 u 7-9 2.52 3.9 A1 49 3.36 6.1 15| 45
0 u 10-12 1.82 2.87 A1 46 3.15 4.98 At | 44
13 Volley (Ker) | 3-5 29.7 31.0 .0T | 88 [18.2 18.2 .0 | 105
13 ! 7-9 51.5 63.5 L0611 31 | 22.1 22.1 L0 | 114
13 " 10-12 | 52.4 | 58.6 031 57 | 23.2 23.2 0 | 110
13 LABasin | 3-5 | 17 .1 11.1 0 1112 [ 14.3 14.3 0 | 134 |
13 " 7-9 | 19.6 21.3 .03 122 | 18.6 18.6 0 {116
13 " 10-12 | 23.1 23.1 .0 {112 | 18.6 18.6 .0 | 137
13 Sonts Morig | 35 3.4 7.1 .18 | 47 5.5 9.4 141 34
13 " 7-9 3.8 6,7 .15 | 46 5.8 8.6 .11 43
13 " 10-12 5.1 7.5 L10 | 43 6.3 11.0 141 44
24 Valley (Kern)] 3-5 | 37.4 44.9 .05 | 80 | 22.8 22.8 .0 | 126
24 " 7-9 | 84.0 |113.0 .08 | 22 | 21.6 21.6 .0 | 120
24 n 10-12 | 43.9 62.0 07 26 | 22.1 25.6 04 97
24 LABosin | 3-5 | 14.0 | 14.7 .02 [ 101 | 14.6 15.5 .02 93
24 " 7-9 | 231 23,2 .0 130 | 19.5 20.2 L01| 87
24 " 10-12 | 29.9 36,7 L06 | 74 | 24,1 31.2 L06| 68
24 Santa Maria 3-5 . 5.0 7.9 .12 39 6.5 10.5 L1314 .°39
24 " 7-9 6.3 10.0 12| a1 7.5 13,7 151 16
24 " 1012 6.6 11.8 15 | 29 8. 35 15.7 6| 42
53 Valley (Kern)] 3-5 | 58.1 81.0 .09 | 40 | 38.5 46.9 .04 67
53 " 7-9 {134,0 [236.0 .15 0 | 48.7 65.5 .07 | 26
53 " | 10-12 |115.0 |227.0 .12 0 | 48.2 55.7 04| 18
53 LABasin | 3-5 | 18,8 21.1 .03 | 89 [.30.8 34.8 .03 82
53 " =9 | 31,2 40,9 071 46 [ 23,6 30.7 06| 36
53 ! 10-12 | 39,0 | 59.4 L0771 45 | 35,0 48.0 081 47
53 Santa Marig | 3~§ 8.3 18.5 .20 22 12.9 27.8 .20 14
53 7-9 9.9 | 23.7 231 13 {14.0 34,4 23] 12
53 " 10-12 | 171, 5 25,8 211 13 114 .1 24.3 141 1
77°F =25°C N
25 .
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FIELD I‘WEATHERED BRIQUETTE TEST RESULTS-A
( ABSON RECOVERED AASHTO T 170 ~AVERAGE OF 2 SAMPLES[4 BRIQUETTES] )

.. Sacramento
Test Site —
. Y Non-Absorbent Aggregate Absorbent Aggregate

Weathering Asphalt -5, . B i s cosity[nematic o " Kinamotic

iy | S || YRR | [N U
AASHTO Test Method T49 TH3 . T 51 T 202 T201 T49 T53 T 51 T202 |T 201
9] Valley(Kern)_rw3-5 36 126 | 150+ | 3.7 327 37 132 | 1504+ 3.8 348
] " “o7-9 '34 ' 126 | 150+| 3.9 333 35 133 150+ 3.9 371
0 " 10-12 | 34 | 126 [150+| 3.8 | 333 | 85 | 133 | 1504| 3.7 | 335
0 LA Basin ;9-5 37 126 | 150+ 3.5 338 38 134 150+ 3.6 354
0 " e 7 —9 37 | 125 150+ 3.4 332 37 132 150+ 3.6 375
0 " 10-12 | 40 [ 124 | 150+] 3.4 | 338 | 41 130 | 150+| 3.2 | 335
o) Sante Moria| 3-5 | 84 | 118 [ 150+] 2.2 | 413 | 74 | 129 | 141+| 3.0 | 495
0 n 7—9 89 1 118 150+ 21 423 76 130 150+ 3.2 497
0 " 10-12 | 87 | 119 | 150+]| 2.2 | 411 80 126 | 150+| 2.6 | 464
16 Volley (Kern)] 3 -5 15 | 143 {150+(11.7 | 519 17 | 140 | 150+ 10.2] 494
16 v 7-9 | 13 | 147 | 150+|17.4 | 603 16 | 140 | 150+] 11.0{ 503
16 v 10-12 | 13 | 145 | 150+|13.2 | 558 16 | 144 { 150+ 11.9] 522
16 LABosin | 3-5 { 20 | 138 | 1504+| 7.9 | 477 18 | 139 | 150+| 10.8] 536
16 " 7-9 | 18 | 141 | 150+|11.6 | 562 19 | 138 | 150+| 10.9| 543
16 n 10-12 | 14 | 145 | 150+|14.2 | 597 16 | 145 | 150+| 13.0| 577
16 Sonta Marie | 3-5 | 46 | 137 | 150+| 7.0 | 683 35 | 143 | 150+| 11.7| 855

16 .. 7-9 | 38 | 141 | 150+|11.3 | 812 38 | 140 [ 150+| 12.0] 849
16 2 10-12 | 40 | 139 |150+|10.2 [ 797 | 39 | 141 ] 150+| 11.0] 866
28 Valley {Kern}| 3-5 | 15 | 143 | 100+{12.9 | 530 15 | 145 | 100+] 13.3] 586
28 v 7-9 | 10 | 154 | 80 {27.0]735 | 13 | 145 ] 100+| 15.1] 565
28 . 10-12| 13 | 148 | 100+/16.8 | 600 | 16 | 148 | 100+| 14.5] 545
28 LABusin | 3-5 | 17 | 148 [ 100+{12.9 | 560 18 | 145 | 100+| 13.4] 624
28 " -9 14 | 149 | 100+]|15.9 | 600 14 | 147 | 100+] 17.0| 640
28 " 10-12 | 11 | 153 | 100+|19.6 | 680 12 | 148 | 100+| 21.0] 675
28 Sante Maria| 3-5 | 35 [ 142 [ 92 [13.3 | 803 25 | 1501 49 | 22.4] 1138
28 : 7-9 | 31 | 147 | 59 [19.8 1211 | 27| 151 59 | 23.8/ 1178
28 " 10-12} 27 | 152 | 8 Jog 9lio90 | 27 | 154 | 43 | 24.8 1251
51 Valley (Kern)] 3 -5 16 | 141 | 100+|15.1| 578 13 | 143 100+ 19.9] 669
51 y 7-9 | 14 | 146 | 64 |28.8| 758 15 | 143 | 100+ 17.0] 639
51 . 10-12] 15 | 144 | 100+{21.0 | 681 12 | 146 | 100+ 26.3] 811
51 LABasin | 3-5 17 | 142 | 100+|14.0 | 605 12 | 146 | 100+ 24.3] 789
51 " 7-9 | 14 | 145 ] 100+ 21.6| 749 14 | 145] 100+ 21.2] 780
51 -- 10-121 13 | 146 | 100+ 24.1 | 804 18 | 141 100+ 15.5] 668
51 SontaMoria | 3~5 | 41 | 140 | 58 [17.6 (1015 22 | 152 26 | 53.1 1746
51 " 7-9 ] 28 | 151 | 34 [38.7 {1551 25 | 154 | 38 | 43.5] 1584
51 u 10-12} 26 | 153 | 25 [56.3 L1794 | 21 | 155 | 18 | 68.6| 2016

C\m!{l%

77°F = 25°C, 140°F = 60°C,

o -
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TABLE 3B
FIELD WEATHERED BRIQUETTE TEST RESULTS-B

( ABSON RECOVERED AASHTO T170 —AVERAGE OF 2 SAMPLES [4 BRIQUETTES] )

Test Site_odacramento

. Non—Absorbent Aggregate Absorbent Aggregate
We:;:tiircllng Asphalt % Voids |MIcro-Viscosity (megapoise) SSheur_ oMifirI(i’f_ Migcro —Viscosity {megapoise} sShear_ DMi;:irfIJ_;
hons) | " URP | WheSen | (B | o] wiestsss| wnestee iy | e
California Test Method No. 348 348 349 348 348 349

0 Valley {Kern} | 3~5 12.1 12.1 .0 113 7.9 7.9 .0 | 118
0 " 7-9 2.5 12.5 Rej 96 9.5 10.2 .02} 110
0 " 10—-i2 10.5 10.5 0 106 9.2 9.2 .0 121
0 L.A Basin 3—5 8.65 B8.85 0 125 8.1 8.5 02] 124
¢ " 7-9 9.58 8.58 .0 126 8.0 8.0 .0 121
6] " 0-12 10.8 10.8 .0 128 7.07 7.07 .C 123
0 Santa Maria 3-5 2.19 3.35 11 63 2.83 4.49 A2 44
0 " -9 2.52 3.9 L1 49 3.36 6.1 15 45
0 " 1012 1.82 2.87 g1 46 3.15 4.98 .1 44
16 | valley{Kern)| 3-5 | 37.0 | 37.8 .0 | 102 | 28.9 | 32.4 | .03] 112
16 " 79 | 4.0 79.0 .06 | 19 31.6 35.0 03! 97
6 " 10-12 | 24,4 69.8 2 1 59 34.3 37.6 03| 16
16 LA Basin 3-5 | 18.6 20.6 .03 ] 111 26,2 28.9 .02] 115
16 "’ 7-9 | 29.3 33.9 L04 | 64 32.5 36.8 03] 58
16 " 10-12 | 39.9 48.6 .04 | 40 37.4 49.7 .08| 83
16 Senta Maria | < 3-5 5.5 9.6 .14 45 9.2 16.9 .16 37
16 " 7-9 9.2 17.5 17 | 28 9.5 19.1 181 33
16 N 10-12 | 8.5 14.7 14 | 28 8.5 17.3 181 30
28 | Volley (Kern)| 3-5 [ 35.3 41.1 | .04 ] 93 | 47.8 | s52.8 .03| 50
28 " 7S | 97,5 |144.0 11 7 | 41.7 | 52.8 06 48
0g g 10-12 | 50.3 61.0 .05 | 44 45,7 57.5 .06 20
on LABasin | 3-5 | 33.8 39.0 .04 | 101 35.3 42.3 .05| 66
28 " 79 | 44.3 | 56.4 .06 | 40 | 47.6 64.0 .08 25
g " 10-12 | 63,3 90.0 .09 | 12 65.8 91.5 .09] 18
28 Sonta Maria | 3-5 8.8 15.8 L1511 24 16.8 36.9 211 12
28 " 7-9 | 14.2 32.1 21| 12 18.8 40.3 191 13
28 " 10-12 | 14.3 31.0 .20 | 13 17.0 36.8 201 12
51 Valley (Kern)| 3~5 | 49.0 62.5 .06 | 37 65.5 85.5 L07] 23
51 ) 7-9 1110.0 [175.0 12 0 54,5 79.5 .10 20
51 " 10-12 | 59.0 [108.0 .14 4 93.0 | 144.0 .11 2
51 LA 8asin 3-5 39.1 53.5 .09 | 66 73.0 1114.0 aE 20
51 u 7-9 | 66.2 99,0 L1 2 60.5 | 107.0 81 21
51 " '0-12 1119.0_|371.0 22| 2 | 47.0 | 81.5 J8) 16
51 Santa Meric | 3-S5 | 19,4 25.9 231 12 31.7 84.8 25 5
51 " | 7-9 1 18.3 50.6 .26 8 24.1 75.0 .29 5
£ 1 z 10-12 | 17.4 59.0 .31 5 33.3 | 117.0 311 4

TT°F =25°C
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FIELD WEATHERED BRIQUETTE TEST RESULTS-A

( ABSON- RECOVERED AASHTO T 170 ~AVERAGE OF 2 SAMPLES[4 BRIQUETTES] )

Test Site South Lake Tahqe__
. a ~ Non-Absorbent Aggregate Absorbent Aggregate
Weufh_ermg Asphalt Of \fn: ' o e et KINEMGTHC T Kinematic
e Al ARG
AASHTO Test Method T49 TS53 | TS5 T202 |T 209 T49 T53 T 51 T202 |T20}
0 Valley (Kern}] 3-~5 36 | 126 | 1504+ 3.7 | 327 37 132 | 150+| 3.6 | 348
0 n el -9 34 126 | 150+ 3.9 333 35 133 150+ 3.9 371
0 " 10-12 [ 34 | 126 150+ 3.8 | 333 | 35 | 133 | 150+| 3.7 | 335
0 LABosin | ;3-5 | 37 | 126 [150+| 3.5 | 338 | 38 | 131 | 150+| 3.6 | 354
0 u 57-9 | 37 | 125 |150+| 3.4 | 332 | 37 132 | 150+| 3.6 | 375
o " 10-12 | 40 [ 124 [150+| 3.4 | 338 | a1 | 130 | 150+| 3.2 | 335
0 Santa Maria 3=-5 84 118 1504+ 2.2 413 T4 129 141+ 3.0 495
0 n T—-9 89 118 | 150+ 2.1 423 76 130 150+ 3.2 497
0 ) 10-12 | 87 | 119 [ 150+| 2.2 | 411 | 80 | 126 | 150+| 2.6 464 |
11 [valley (kem)| 3-5 | 21 | 138 | 150+| 7.7 | 429 | 23 | 135 150+ 5.7 | a19
11 n 7-9 | 18 | 141 |150+|10.0 | 514 | 22 137 | 150+| 7.2 | 383
11 . 10-12 1 20 | 140 |150+| 9.3 ] 457 | 23 139 | 150+| 7.1 | 422
11 LABosin | 3-5 | 26 | 137 [150+] 5.9 | 419 | 26 137 | 150+] 6.3 | 444
11 . 7T-9 | 21 | 140 |150+| 7.6 | 471 | 24 139 | 150+ 7.4 | 465
11 " 10-12 ] 20 | 137 |150+| 7.8 | 504 | 22 140 | 150+] 7.7 | 485
11 Sonta Maria| 3-5 | 56 | 134 | 150+ | 5.8 | 596 | 46 133 | 150+] 7.6 | 731
11 " 7-9| 52 | 137 |150+]| 5.3 | 595 | 48 138 | 150+| 6.8 | 689
11 " 10-12 | 50 | 135 [150+| 5.8 | 617 | 46 132 | 150+| 7.4 | 725
23 Volley (Kem)| 3~5 | 21 | 138 | 100+] 8.7 | 461 | 25 134 | 100+| 6.7 | 455
23 " 7-9 | 17 | 138 [100+[11.0 { 500 [ 19 139 | 100+ 9.1 | 462
23 u 10-12 | 15 | 142 | 100+}13.9 | 495 | 19 137 | 100+| 9.8 | 482
23 LABosin | 3-5 | 26 | 134 |100+| 7.2 | 530 | 26 130 | 100+] 6.7 | 449
23 " 7-9 1 20 | 135 {100+] 9.2 | 492 | 26 133 | 100+]| 6.8 | 477
23 10-12 ] 20| 134 1100+|10.6 | 527 | 19 137 | 100+]10.7 | 518
23 Sonta Maria| 3-5 | 53 | 133 [100+| 5.4 | 590 | a8 137 { 100+|10.8 | 833
23 " 7-9 | 44 | 136 |100+| 8.3 | 705 | 43 138 | 100+{10.3 | 815
23 " 10-12 ] 44 | 133 {100+| 7.5 | 687 | 40 140 | 100+] 9.9 {825
48 valtey(Kenl] 3-5 [ 17 | 139 [100+|10.8 | 522 | 15 | 143 | 100+|13.3 | 546
48 K 7-9 | 14 | 144 [100+]20.1 [ 626 | 23 | 136 | 100+] 7.6 | 448
48 “ 10-12 | 19 | 146 |100+]18.2 1639 | 14 | 142 | 100+]16.2 | 607
48 | LABosin | 3-5 | 77 | 130 |100+/11.0 | 594 | 14 145 { 100+115.9 | 627
48 " 7-9 | 14 | 143 | 100+|16.4 | 657 | 15 142 | 100+|16.4 | 639
48 " 10-12| 12 | 144 |55.8]22.0 | 704 | 13 144 | 100+|18.86 | 717
48 |sontaMoria| 3-5 | 3g | 138 | 81.511.4 | 839 | 28 147 | 44.9(24.7 [1218
48 . 7-9 ) 22 | 144 | 52.4l17.2 hoeo | 27 146 | 61.1124.9 N216
g " 10-12] 32 | 143 ]55.2{17.7] 981 | 26 147 | 57.5[/27.6 [1575
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TABLE 4B
FIELD WEATHERED BRIQUETTE TEST RESULTS -

(ABSON RECOVERED AASHTO T1{70~AVERAGE OF 2 SAMPLES [4 BRIQUETTES])
South Lake Tahoe

Test Site
) Non-Absorbent Aggregate | Absorbent Aggreqate
We[;];?izr(;ﬂg %Sphﬂli 9, Voids [Micro-Viscosity (megapoise) s?.';ﬁ‘e"- o Micro- Mlcro-—V|scosnty(meguponse) Sﬁgggr_ I Micro~
(Months) | Pas | closstsen | iy | TorrrH | goos s qasotee Wi | 7
California Test Method No, 348 348 349 348 348 | 349
0 Valtey (Kern) | 3-5 | 12.1 21 ] o [ 113 ] 79 | 79 | o |ns
0 " 7-9 12.5 12.5 0 96 | 9.5 102 | 02| 110
0 n 10-12 | 10.5 10.5 0 | 108 9.2 9.2 0 | 121
0 LABasin | 3-5 8.65 865 | 0 | 125 8.1 8.5 02| 124
0 u 7-9 9.58 9.58 [ .0 | 126 8.0 8.0 0 | 121
0 ) 0-12 | 10.8 10.8 0 | 128 7.07 7.07 0 | 123
0 Sonta Maria | 3-5 2.19 2.35 | .14 63 2.83 449 | 12| 44
0 " 7-9 2.52 3.9 A1 49 | 3.36 6t | .5 a5
0 " 10-12 1.82 2.87 A1 46 315 | '493 TR
11 Valley (Kem) | 3-5 | 21.8 | 21.8 | .0 |126 | 13.2 | 13.2 | .0 | 128
1 b 7-9 { 30.8 34.6 .03 | 66 17.8 17.8 1 .0 | 130
1 " 0-12 | 28.5 | 29.4 | .01]109 | 19.4 | 19.7 | .o1l 114
11 LA Bosin 3-5 | 13,4 13.4 .0 1130 14,2 14,2 .0 | 132
11 " 7-9 | 20.0 20.8 .01 los 18.3 19.3 .02 139
11 " 10-12 | 20.0 21.3 .021{ 116 18.9 19.8 .02 120
17 Sonta Moria | 3-5 4.0 6.5 13| 47 5.9 | 9.7 | 12| 35
11 " 7-9 4,2 7.6 16| 41 5.3 | 10,1 | .151 38
11 " 10-12 { 4.2 8.5 | .17| 39 6.1 | 10.5 | .11 49
23 | valley{Kern)| 3-5 | 23.8 23.8 .0 | 120 13.8 | 13.8 | .0 | 136
23 " 7-9 | 30.4 34,4 031124 | 24,1 24.1. 1 .0 {127
93 " 10-12 | 42.2 50.0 .05 52 26.4 | 25.4. 1 .0 | 97
23 LABasin | 3-5 | 16.4 17.4 .02 1135 15.6 ! 16.9 .041 73
23 z 7-9 | 22.6 23.9 .01 | 84 15.8 15.8 .0 | 106
93 " 10-12 | 27.1 32.9 .05 113 | 28,4 | 31.9 | .03{ 119
5q Sonto Maria | 3-5 3.96 7.7 171 38 8.72] 18.0 L1811 27
23 " 7-9 6.35 | 10.1 121 30 7.45 ¢ 13.7 | .15 4
23 " to-12| s5.88 | 10,5 | 15| 38 | 8.55| 14.4 | .12 a0
48 Valley (Kern)| 3-5 31.1 40.5 .07 86 41.1 51.3 .06 71
48 z 7-9.| 62.8 | 78.8 | .07] 22 | 27.5 | 29.0 | .o01| &4
18 " t0-12 | 65.0 | 89.7 | .08| 7 | 50.0 | 56.2 | 04| 15
48 LABasin | 3-5 | 27.9 30.6 .03 | 74 40,1 52.7 .07 49
48 " 79 | 45,0 70.2 Jd2 1 11 41.4 566 ag| a3
a0 : o-12 | 71.2 |107.0 11 4 | 53.0 | 79,2 1] 17
18 Santa Maria | 3-5 8.8 17.7 181 17 17.6 38.4 .20 12
48 " =9 | 13.0 29.2 211 15 17.1 39.2 | .21 14
18 " 10-12 { 10.0 22.0 .19 | 20 17.3 40.4 | .22| -9
T7°F =25°C E—
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- TRADLE OHA

FIEL.D WEATHERED BRIQUETTE TEST RESULTS-A

(ABSON"‘ RECOVERED AASHTO T 170 ~AVERAGE OF 2 SAMPLES[4 BRIQUETTES] )

Test Site__ 11410
Weathering Asphalt | o 'Non—Absorb_ent Aqgregote e Absorbent Aggreguie‘ ——
o) | | o] [ e | [ R
AASHTO Test Method T49 T83 | TSI T202 |[T201 | 749 T53 T 51 Te202 | T201
0 Valley { Kern) 3-5 3e 126 150+ | 3.7 327 37 132 150+ 3.6 348
-0 ' " F P LG 34 '12,6 150+ 3.9 333 35 133 |1 150+ 3.9 371
O " 10-12 34 126 | 150+ | 3.8 333 35 133 150+ 3.7 335
4] L A Basin 3-5 37 | 126 1504} 3.5 3328 38 131 150+ 3.6 354
0 n 7T=9 37 | 12% | 150+ 3.4 332 37 132 150+ 3.6 375
Q " 10—-12 | 40 | 124 | 150+| 3.4 338 41 130 150+ 3.2 335
0 Santa Maria 3-5. 84 118 t504+| 2.2 413 T4 129 | 1941+ 3.0 495
0 " 7-9 - 89 118 150+ 2.1 423 76 130 | 150+ 3.2 497
O " 10-12 87 | 119 | 150+4| 2.2 411 80 126 150+ 2.6 464
14 |valley (Kem)| 3-5 | 12 |148 |150+ | 19.0| 642 | 13 | 145 {150+ | 18.4] 600
12 " 7-9 | 13 [150 {150+ | 23.1| 711 | 12 | 149 |i50+ | 23.0] 702
14 w | 10-12] 13 |147 |150+ | 23.4] 681 | 13 | 150 |150+ | 21.2]| 767
14 LABusin | 3-5 [ 17 {140 |150+ | 11.6] 534 | 12 | 150 [150+ | 23.4| 746
14 ! 7-9 | 19 |141 [150+ | 10.3] 536 | 12 | 150 |150+ | 23.7| 738
Y " 10-12 | 17 |[147 [150+ | 13.4] 624 | 10 | 152 [150+ | 28.3] 827
(14 |SontoMorie| 3-5 | 34 1142 (105 | 14,0} 908 | 24 | 151 | 55 | 35.4(1391
14 " 7-9 {28 (148 | 96 |21.4[1100 ] 19 | 155 | 29 | 41.2]1535
14 " 10-12 | o2 [150 | 81 | 22.9]1092 | 20 | 156 | 26 | 48.4}1611
27  |valley(Kem)| 3-5 | 12 | 151 |100+ | 23.2| 715 ] 11 | 155 | 80 | 28.0] 768
A E 7-9 | 10 |153 | 30 |34.7] 825 ] 9 | 152 | 40 | 34.1| 855
27 v 10-12 | 10 [160 | 23 | 38.7| 835 | 10 | 153 | 24 | 33.6| 810
27 LABasin | 3-5 | 10 | 1567 | 38 | 20.9]| 680 8 | 164 | 21 [ 37.0[ 915
27 “ 7-9 | 10 |156 | 56 | 41.0] 945] 9 [ 165 | 6 | 47.3[1035
27 u 10-121 o | 167 [ 12 | 72.6]|1200 9 | 161 | 11 [57.9]7150
27 [samoMeria] 3-5 | 22 | 154 | 18 | 46.4]1519 | 17 | 168 | 13 | 82.0]1972
27 n 7-9 | 22 1171 | 12 | 60.2|1660| 19 | 164 | 12 | 80.5|1980
27 " 0-12] 20 | 168 | 20 | 70.4|1905| 14 | 167 9 1106.9|2265 |
49 |Valey(kem)) 2—=5 | 10 | 151 | 60 | 38.3| 852 | 10 | 150 | 57 | 40.2] 918
49 u 7-9 | 7 | 158 | 5.5]| 99.5|1216| 8 | 156 | 7.9 67.1|1077
49 " t0-12 8 | 157 | 6.8 74.6|1122 8 { 155 7.4 72.0[1130
a0 LABasin | 3~5 | 13 | 148 |[100+ | 26.4] 830 8 | 155 8.6 69.3(1178
49 " -9 8 155 | 8.6 75.7|1241 8 | 156 | 14.1 58.9/1148
49 © 1 10-12] 7 | 159 | 6.30102.9|1427| 7 | 156 | 7.q 88.3|1306
49 Santa Maria] 3-5 | 27 { 155 | 8.8 89.4/2118| 14 | 174 5.4460.2|5445
R 7-9 | 10 | 163 | 8.9]115.5|2471| 13 | 177 | 5.0796.5] 7184
49, | ® 19-12§ 17 | 163 | 5.9[193.713066] 13 | 182 | 4.2[1815 Jo720
T7°F = 25°C, 140°F = 80°C, 275°F=135°C
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TABLE 5B

FIELD WEATHERED BRIQUETTE TEST RESULTS—-B
( ABSON RECOVERED AASHTO T170 —AVERAGE OF 2 SAMPLES[4 BRIQUETTES] )

Test Site indio : :

. Non-Abscrbent Aggregate Absorbent Aggregate
we;;’:ﬁ,réng J’.\Ssphoil %, Voids Micro—Viscosity { megapoise) s?.';ggr— Dm:i'firﬁf_ Micro ~ Viscosily {megapoise) sﬁggg;_ Dm:lﬂ?;
Months) | 1008 sec | oroooteec ) WY | ‘ar77tF | gto05 sl ot00M e ity | arrrer
Califarnia Test Method No. 348 348 349 348 348 349

0 Valley (Kern) | 3-5 12.1 12.1 0 113 7.9 7.9 .0 {118
0 I 7-9 12.5 12.5 0 96 9.5 10.2 .02| 110
0 " 10-12 | 10.5 10.5 0 106 9.2 9.2 0 | 121
) LA Buasin 3-5 8.65 8.65 0 125 8.1 8.5 02| 124
0 n 7-9 9.58 9.58 | .0 126 8.0 - 8.0 .0 | 121
0 " o-i2 | 10.8 10.8 0 128 7.07 7.07 0 | 123
0 Santa Mario 3-5 2.19 3.35 1 63 2.83 4.45 .12 44
0 u 7-9 2.52 3.9 A1 49 3.38 6.1 15 | 45
0 n 10~12 1.82 2 87 11 46 3.15 4.98 A1 | 44
14 Volley {Kern} | 3-5 | 66.8 85.5 L07 ] 12 63.3 86.0 .08] 23
14 " 7-9 | 86.8 |119.0 .08 10 88.5 | 107.0 05| 9
14 " 10-12 ] 97,5 [118,0 .06 { 16 77.5 1102.0 071 2
14 LA Bosin 3-5 | 32.5 36.4 .03 1121 83.3 1109.0 071 27
14 " -9 | 26,9 31.5 04 1126 85.0 1 115.0 08! 6
14 "olp2 ) gp.4 80.8 g7 | 12 | 108.0 | 206.0 09l 3
14 Santa Maria 3-5 9.9 21.7 .20 20 21,2 52.5 .23} 11
14 " 7-9 | 15.4 33.6 .20 | 15 27.2 64,0 221 9
14 " 1012 | 16.5 35.8 .20 | 14 26,7 84.5 290 7
27 valley {Kern)} 3-5 71.0 98.8 .09 10 96.0 125.0 071 .7
27 " 79 ]128,0 1201.0 12 1 1711.0 1167.0 102
27 " 10-12 [131.0 |213.0 12 3 | 126.0 | 188.0 A1) 2
27 LABasin | 3-5 | 59.5 86.3 101 45 | 130.0 | 187.0 101 2
27 " -9 1107.0 {174.0 .12 4 1186.0 | 287.0 L1143
27 u 10-12 {221.0 [423.0 7 T {153.0 | 296.0 941 1
27 Santa Maria | 3-5 | 21.8 63.8 .28 7 37.3 | 138.0 .34 &
27 " 7-9 | 23.8 75.8 .30 6 36.3 [ 116.0 .30 3
27 " 10-12 | 30.5 1108.0 .32 5 53.0 |197.0 .34 2
49 valley {Kern)| 3-5 |157.0 {272.0 .18 3 | 168.0 | 248.0 J1 2
49 " 7-9 1435.0 {847.0 17 0 | 305.0 | 505.0 L1301 0
49 " 10-12 [ 364.0 {622.0 .14 0 | 296.0 | 550.0 .16} 0
49 LABasin | 3-5 | 96.0 [150.0 .12 7 | 272.0 | 470.0 150 1
49 . 79 1348.0 {610.0 .14 0 | 231.0 | 360.0 L12] 0
49 " 10-12 |350.0  1755.0 .20 0 | 279.0 | g40.0 gel| 0
49 Santa Marie | 3-5 | 40.6 [144.0 .32 2 71.5 [ 313.0 .381 1
49 " 7-9 | 36.2 [129.0 .33 2 [ 111.0 | 461.0 .371 0
49 " 10-12 1 51,8 |215.0 | .37 2. 1 117,0 16000 43l %
T7°F =25°C
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Table 8

Resilient Modulus (MR) Test Results
{Original and Four Year Weathering)

(Average of 2 Samples)

Resilient Modulus (M_,) P.S.I.
Non-Absorbent Aggregate Absorbgnt Aagregate

Asphalt  Voids
p

Source

Weathering
Site
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Table 9

Cal'ipatria Test Section

(Contract 11-166914~Rd. 11-IMP-111-33.0/38.0)

ORIGINAL ASPHALT TEST RESULTS
' (Sampled 11-30-77)

Asphalt Source L.A. Basin Section Section Section Section
Grade AR4000 5 4 6 7
Tests on Original Asphalt AASHTO R4940 R4941 R4942 R4943
Designation
Penetration at 77F (25C) (0.Tmm) T 49 52 52 53 53
at 39.2F (4C)(0.Tmm) T 49 12 12 11 L1
Penetration Ratio 39.2FPen. R
—ﬁﬁ-—m——-x 100 23.1 23.1 20.8 20.8
Flash Point C.0.C. {(°F) T:48 545 535 535 540
Softening Point (°F) T.53 123 123 124 124
Solubilityin Trichloroethylene(%) T 44 99.98 99,99 99,99 99,99
Spot Test (heptane-Xylene Equivalent) T102 20-30 20-30 20-30 20-30
Specific Gravity at 77F T228 1.0199 1.0205 1.0201 1.0206
‘ at 60F ' T228 1.0259 1.0265 1.0261 1.0267
Absolute Viscosity at 140F(60C)(Poise) T202 2166 2089 2056 2091
Thin Film Loss (325F,5hr.)(% Loss) T179 0.117 0.13 0.128 0.116
Rolling Thin Film Test (325F,85min) T240
Tests on RTF Residue
Absolute Viscosity at 140F(60C){poise) T202 4375 4166 4164 4220
Kinematic Viscosity at 275F(135C) ¢St . Ta01 363 348 363 383
Penetration at 77F{25C)(0.%Tmm) T 49 34 34 33 32
% original penetration at 77F. T 49 65.4 65.4 62.3 60.4
Ductility at 77F, dcm/min. (cm) T 51 100+ 100+ 100+ 100+
at 39.2F, 1 cm/min., {cm) T 51 0.25 0.25 0.25 0.5
Section Section Section Secﬁion
Tests on AC Mix Samples from Road 4 5 6 7
Penetration at 77F (25C) (0.lmm) T 49 28 29 28 26
Softening Point, (°F) T 53 136 137 136 137
Ductility at 77°F (25C)5cm/min. {cm) T 51 100+ 100+ 100+ 100+
Absolute Viscosity at 140°F(60C)(poise)T202 5926 6097 5280 5872
Kinematic Viscosity at 275°F(135C}{cSt)T201 453 465 468 468
35
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e Table 10

Comparison of Original Propertities
of LA Basin Asphalts used in Durability Study

and LA Basin asphalt from Calipatria Test Section

(Average Results)

- AASHTO
Common Tests ) Method

"~ Test on Original Asphalt
Penetration at 77F (25C)(G.Tmm) T 49
- Flash Point, €OC (°F) T 48.
Solubility in TrichloroethyTene {%) T 44
Specific Gravity (77F/77F) T228

Abso]ute Viscosity at 140F(60C)(poise)}T202

‘Ro1Ting Thin Film Procedure T240
Tests on RTFC Residue

Absolute Viscosity at 140F(60C)(§0159)T202

Kinematic Viscosity at 275F(135C)(cSt}T201
Penetration at 77F (25C) (0. Tmm) T 49
% Original Penetration at 77F (%) T 49

Ductility at 77F (25C)}(Scm/min){cm) T 51

Test on Residue from "California
Tilt-oven Durability Test."

" Absolute Viscosity at 140°F(60°C}

(Kilopoise. T202
“Kinematic Viscosity 275°F(135C)(cSt) T201
Penetration at 77°F(25°C)(0.1mm) T 49

Ductility at 77°F(25C)5cm/min. (cm) T 51

36
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Durability
Study

58
525
99.96
1.019
1816

3509
339
41

150+

50.2
1038

12

Calipatria

Test Section

53
539
99.99

1.0203

2100

4231
364
33
63
100+

56.6
1044

12
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Table II
Road Test Results - Road 11-IMP-111
[Each sample represents average of four(4 inch)cores-Top 2"]
Test Site Calipatria

Weathering Aspholt SAMPLE AASHTO Test Method h Califormia Test Method No.
Period So‘:uce No |Pemat | oo [Duchilitylaviscost \';;:go\gﬁ '°'°"V"°°'i'! lzmmpoiu s?;::;_ Dﬂ;&?
T7°F : o 0.05 s8c” A
{Months) ©oimm| °F a['m |&lf:§>i:e °'(§§% tghem rote ogheor Tare (%) ?:nm)a
ABSON_RECOVERED AASHTO T17 T49 | 153 |75 |T202 |T201 348 348 349
%r“—-JL==r e -JL—£L=================¥================!==F?===ﬁ=======2h====q
26 LA Basin | 80260} 12 148 96 31.5] 974 59.8 8. .15 16

26 LA Bagin | 802618 11 148 55 31.4] 890 79.5 124.0 1 0
26 LA Basin | 802624 11 | 146 | 30 39.7(1006 § 120.0 163.0 .08 4
26 LA Basin | 802633 13 145 82 29.91 926 64.5 107.0 13 116
26  |LA Basin 80264f 13 147 95 28.6] 857 76.0 103.0 .08 1l
26 LA Basin | 80265} 11 149 68 | 34.8] 936 103.0 166.0 A2 14
26 LA Basin | 80266§ 10 150 31 39.1}1075¢% 118.0 177.0 .10 0

AVERAGE . 12 148 65 33.6 952 88.7 135.0 { .11 7
2Mo.Briq.AVG.from Chartsf 4, 1 39 1 120 N i

*

*For Indio location.
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Tabtle 13

Comparison of Briquette Test Results
to Predictions of VYarious Laboratory Predictor Procedures
(description of procedures and complete test results in Initial Report (1))

Name of Procedure

]‘

Comparison to Micro Viscosity at
77°F{25°C) Calif Test 348

Briquette Test Results(Indio)

Microviscosity at 77°F(megapoise)

at 0.05 sec-% S.R. 12 mo.
24 mo,

48 mo.,

RTF Durability Test

at .05 sec-' S.R.
(5 hrs - 325°F[163°c])

RMFC (48 hrs-210°F[98.9¢])

at .05 sec-! S.R.
at .0071 sec-! S.R.

at Constant Shear 16g/cm?

‘Planetary Weathering

oven - Ottawa Sand Mix

cured at 140°F(60°C)

at 0.05 sec-! S.R. 400 hrs
800 hrs
1200 hrs

Weathering Plates at (210°F(98.9°C),

24 hrs., 20p)
at 0.05 sec-! S.R.

California Tilt~oven Durability Test

(combined voids & aggregates at Indio site for Briquette test results)

(113°C-168 hrs}
at 0.05 sec~-' S.R.

www . fastio.com

Asphalts
Valley(Kern) LA Basin Santa Maria
62 62 16
114 122 32
280 255 69
25h 31 20
38 54 10
53 91 26
44 93 23
34 40 20
68 98 40
a6 165 83
39 55 21
60 110 23
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Table 13 (Continued)“'
Asphalts

Name of Procedure | Valley(Kern) LA Basin Santa Maria
2, Comparison to Absolute Viscosity

at 140°F(60°C) AASHTO T202

‘Briquette Test Results {Indio)

absclute Vis, T40°F{60°¢ )

(Kilopoise). ‘ 12 mo., 18 15 24

(From graph) 24 mo, 31 40 64

48 mo. 63 70 530
RTF Durability Test
(Kilopoise) 11 15 87

_5hr-325°F(163qG)

California Tilt-oven Durability Test
{(113C~-168h) {Kilopoise) 24 49 95

l'3.'-Com afison‘to.Penetration
- at ;7°F225°C) ’ '

‘Briquette Test Results

Pen at 77°F(25°C} 12 mo. 14 15 29
24 mo. 11 11 20
48 mo. 9 8 16

- RTF Durability Test
13E§5F116335-5 hrs) 20 19 26
California Tilt-oven durability Test
(T13C-168 hrs) ' 12 11 23

_ 4. Other methods which have no
’ direct comparisons,

Rostler Ratio
(N+A1L/[P+A57 ‘ 1.64 1.78 1.65

Characterfzation of Asphaltene
Dispersions {Heithaus Method)

Peptizability of Asphaltenes "Pa" .773 .698 .642
Peptizing power of Maltenes "Po" 1.307 1.312 1.180
-~ State of Peptization of the
i Asphaltenes "pP* 5.76 4,38 3.29

Yanadium Content
Determination (PPM) 41 81 110
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Table 13 (Continued)

Name of Procedure

5-A.

Comparison to Micro-

Ductility at 77YF
(5mm/min)mm
Calif Test 349

Briquette Test Results
{Indio}

: 12 mo.
(From Fig. 37) 24 mo.
48 mo.

RTF Durability Test
(3259F - 5 hrs.}) mm

California Tilt-oven
Durability Test
(113%C- 168 hrs.)mm

77EE ) cm/mini cm.

(AASHTO-T51)

Briquette Test Results
(Indio)

{From Tabie 5A)
(Averages)

14 mo.
27 mo.
49 mo.

RTF Durability Test
(525°F - 5 hours) cm

California Tilt-oven
Durability Test
(T13%C ~ 168 hours) cm

www . fastio.com

Yalley{Kern) LA Basin

Asphalts

Santa Maria

- O 0

60

12

150+
24

150+

12

41

150+
24

150+

14

— ] )
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OREGON

ye snsxwougjf\_ ‘Mopoc -
o | SITES OF WEATHERING TRAYS

p @ Valley ~ Sacramento Translab roof
sHasTa LASSEN placed 10-23-74

Mountain - South Lake Tahoe Maintenance yard

N\ _ placed 10-24-74
eumas \{ (@ Coast-Fort Bragg Maintenance yard
[l placed 10-29~-74

SIERRA Desert— Indio Maintenance yard
: ' placed 11-7-74

& }_44-i4? >
\&F Sontra | 2
. COSTA ]
SAN FRANCISCO [
2

Q

SAN MATEO
SANTA cnpz
) (Y
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TULARE

KERN

SAN BERNARDINO

Los
ANGELES

RIVERSIDE

ARIZONA

IMPERIAL

CM»RD
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Figure 2

Weathering Sites

Oct.-Nov. 1974-Newly Installed

Mountain Yalley
South Lake Tahoe, CA Roof-Translab
Sacramento, CA

Coasté] Desert
Fort Bragg, CA Indio, CA
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- 1000} s .

" MICRO-VISCOSITY (MEGA-POISE) AT 77°F (25°C)
AT 0.05 SECONDS™' SHEAR RATE o

-
501~ . o ]
B WEATHERING AVG. TEMP |
SYMBOL __ SITE CLIMATE oF
- o) FORT BRAGG COASTAL 52.1
¢ SACRAMENTO GREAT VALLEY 63.0
O SOUTH LAKE TAHOE —fiGH  ——41.6
a INDIO LOW DESERT 73.0
1.0 L 1 L 1 L
0 10 20 30 40 50 60

| WEATHERING PERIOD (MONTHS)
EFFECT OF CLIMATE ON HARDENING (4 CLIMATIC SITES)
COMBINED ASPHALTS, AGGREGATES & VOIDS AT 77°F{25°C)
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Figure 4
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" Figure 5

AT 0.05 SECONDS™ SHEAR RATE

5.0 -

" MICRO=VISCOSITY (MEGA-POISE) AT 77°F (25°C)

| WEATHERING AVG. TEMP |
SYMBOL __ SITE CLIMATE °F

o FORT ‘BRAGG COASTAL 52.1

‘0 SACRAMENTO GREAT VALLEY 63.0

O SOUTH LAKE TAHOE —, HIEH  ——41.6

A INDIO LOW DESERT  73.0

1_0?" . 1 ! 1 I
0 10 20 30 40 50 60
‘WEATHERING PERIOD (MONTHS)

EFFECT OF CLIMATE ON HARDENING ( 4 CLIMATIC SITES)
COMBINED AGGREGATES & VOIDS — (VALLEY ASPHALT)
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Figure 6
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MICRO = VISCOSITY (MEGA—-POISE ) AT 77°F{25°) " ~ . *
AT 0.05 SECONDS™' SHEAR RATE

ChhPDF -w

- 1000

Figure 7

EFFECT OF CLIMATE ON HARDENING ( 4 CLIMATIC SITES)
COMBINED AGGREGATES & VOIDS —(SANTA MARIA ASPHALT)
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Figure 8
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ABSOLUTE VISCOSITY AT 140°F ( 60°C)
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ABSOLUTE VISCOSITY AT 140°F ( 60°C)
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Appendix A
PROPOSED
CALIFORNIA TILT-OVEN ASPHALT DURABILITY TEST

SCOPE

This method utilizes the apparatus required for AASHTO T240 (Rolling
Thin Film Test) with slight modifications to weather semi-solid
asphatt at 113C (235.4F) for 168 hours. These conditions simulate
the effect of field weathering for two (2) years in a hot desert
site model. The effects of this weathering are determined from
measurements made on the residue,

APPARATUS

Oven - This shall be a double~-walled electrically heated convection
type. Its inside dimensions are: height 15 in. (381 mm) and depth
(with door closed) 17-1/2+ 1/2 in. (445 + 13 mm). The door shall
contain a symmetrically located window with dimensions of 12 in,
(305 mm) to 13 in. (330 mm) wide by 8 in. (203 mm) to 9 in. (229 mm)
high. The window shall contain two sheets of heat resistant glass
separated by an air space. The window should permit an unobstructed
view of the interior of the oven. The top of the upper heating
element shall be 1 + 1/8 in. (25 + 3 mm) below the oven floor. The
oven shall be vented top and bottom. The bottom vents shall be
located symmetricai]y to supply incoming air around the heating
elements. They shall have an open area of 2.31 + 0.11 sq in. (14.9
4+ 0.07 sq in. (9.4 + 0.45 cm2).

The oven shall have an air plenum covering the side walls and ceiling;
the air space being 1 1/2 in. (38 mm) deep from the walls and ceiling.
At a midpoint in the width of the oven and 6 in. (152 mm} from the
face of the circular metal carriage to its axis, a squirrel cage type
fan 5 1/4 in. (133.4 mm) 0.D. by 2 7/8 in. (73 mm) wide shail be
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'tukned at 1725 RPM by an externé]1y mounted motor., The squirrel
cage fan shall be set so that the fan turns in an opposite direction
to its vanes. -The air flow characteristics of the fan-plenum system
shall be suction from the floor of the oven through the wall plenums
and existing of the air through the fah. Figures 1 and 2 show
details .of this plenum system.

" The oven shall be equipped with a proportional control thermostat
capable of maintaining 113 C (235.4 F) temperature within + 0.5 C
(+ 1.0 F). The sensing element of the thermostat shall be placed
1 in. (25 mm) from the left side and approximately 1-1/2 in. (38 mm)
from the ceiling of the interior of the plenum enclosed oven so that
the end of the sensing element is at a point approximately 8 in.
(203 mm) from the rear interior wall of the oven. The thermometer
shall be hung or affixed to a mounting in the ceiling which is 2 in.
(51 mm) from the right side at a midpoint in the depth of the
oven so that the bottom of the bulb of the specified thermometer
is approximately 1 in. (25 mm) above the coiled copper tubing
on the floor of the oven., It should be adjusted so that it can
be easily read through the window in the door. The heating
"~ controls shall be capable of bringing the fully loaded oven back to
the test temperature within a 10 minute period after insertion of the
:samp1es in a prEheated‘oveh. '

The oven shall be provided with a 12 in. (305 mm) diameter vertical
circular carriage - see Figure 2 for details. This carriage shall be
provided with suitable openings and clips for firmly holding eight
glass containers - see Figure 3 - in a horizontal position. The
vertical carriage shall be mechanically driven through a 3/4 in.

(19 mm) diameter shaft at a speed of 15 + 0.2 RPM.

The oven shall be équipped with an air Jjet positioned to blow heated

air into each bottle at its lowest point of travel. The air jet
shall have an outlet orifice 0.04 in. (1.02 mm) in diameter (No. 60
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drill) connected to a 25 ft (7.6 m) length of 5/16 in. (7.9 mnm)
0.D. copper tubing. This tubing shall be coiled to 1lie flat on the
bottom of the oven and lead to a source of fresh dried, dust-free
regutated air. ‘

Note 1 - Activated Silica Gel treated with an indicator is a
satisfactory desiccant for the dried air.

. Flow Meter - The flowmeter may be any suitable type capable of

accurately measuring the air flow at a rate of 4000 mi per minute
at the outlet of the copper tube.

Thermometer - This thermometer shall meet the following specifications;
range, 70 to 120°C; length 12 in.; graduation, 1/5°C divisions; Total
immersion.

Note 2 - A thermometer for the "Distillation of Benzol and Toluol"
from Van Water and Rogers, Catalog No. VWR 61088-«005 meets these
specifications.

Container - The container in which the sample i1s to be tested shall
be of heat resistant glass conforming to the dimensions shown 1in
Figure 3.

PREPARATION OF OVEN

Position the air outlet orifice so that it is 1/4 in. (6.4 mm) from
the opening of the glass container. The orifice shall also be so
positioned that the jet blows horizontally into the central arc of
the opening of the circling glass container.

" Position the thermometer so that the end of the bulb of the

thermometer is within approximately 1 in. (25 mm) of the copper
tubing.
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Level the oven so that the horizontal axes of the glass containers
is tilted 1.06° (approximately 1 cm rise in 54 cm) higher in the

front (door opening) of the oven when in position in the carriage.

" Preheat the oven for a minimum of 16 hours prior to testing with the
controls on the setting which will be used during the operation of
the oven. The control thermostat shall be adjusted so that when the
oven is fully loaded and the air is on, it will return to 113 + 0.5 C

(235.4 + 1.0 F).

PROCEDURE

iThe sample as received shall be free of water. Heat the sample in
its container with a loosely fitted cover in an oven not to exceed
163 C (325 F) for the minimum time necessary to insure that the
sample is completely fluid, Manually stir the sample but avoid
incorporating air bubbles,

Pour 35 + 0.5 grams of the sample into each of the required glass
containers providing sufficient material for characterizing tests
which are to be run on the residue, Cool to room temperature,.

~Note 3 - A minimum of two test bottles will be required per sample
if only the Penetration, Viscosity at 140 F, and Ductility are
performed. Perform the Penetration initially, then reheat to pour
the Viscosity and Ductility.

" With the oven at operating temperature, arrange the containers hold-
ing the asphalt in the carriage so that the carriage is balanced.
Fill any unused spaces in the carriajé with empty containers. Close
the door and rotate the carriage assembly at a rate of 15 + 0.2 RPM,
Start the air flow at a set rate of 4000 + 200 ml per minute.
Maintain the samples in the oven with the air flowing and the carriage
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rotating for 168 hours * 10 minutes. The test temperature

113 + 0.5 C (235.4 * 1.0 F) should be reached within the first 10
minutes, At the conclusion of the testing period, remove the
containers from the oven.

Immediately place the containers, in an upright (vertical) )
position, in an oven at 163 + 3 C (325 + 5 F) for 15 to 20

. minutes. Remove and pour all of the residue without scraping
into a metal container and cover if no test are performed
immediately. | |

Note 4 - Normally all testing of the residue should be completed
within 72 hours.

TESTING

Perform the Penetration at 25 C (77 F) AASHTO T49, Absolute
Viscosity at 60 C (140 F) AASHTO T202, and Ductility at 25 C

(77 F) AASHTO T51 on the weathered residue to determine the
'predicted "Two Year Hot Desert" durability characteristics of the
asphalt.

REPORT
Report the results of the Penetration at 25 C (77 F) AASHTO T49,
the Absolute Viscosity at 60 C (140 F) AASHTO T202, and the

Ductility at 25 € (77 F) AASHTO T51 as the predicted "Two Year
Hot Desert" durability characteristics of the asphalt.
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FIGURE 3 SAMPLE BOTTLE

MATERIAL-

PYREX BRAND TUBING
STANDARD WALL
64 MM O.D.
WALL THICKNESS
24MME 3 MM
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