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¢ ABSTRACT: This third and final report summarizes field and laboratory data covering 12
! years of service of a test road which included asphalts from six sources, differing in vis-
! cosities, temperature susceptibilities, and heat stabilities. Coring, skid resistance tests,
| rut depth measurements, and visual observations are reporied. Asphalf in two of the six
: sections of the proiect appeared to undergo more change with age, but performance gen-
{  eraily justified use in regular construction of all asphalts involved.
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MICHIGAN BITUMINOUS EXPERIMENTAL ROAD: FINAL REPORT

Background

In 1950 it appeared that several new sources of asphalt cement would
become available to contractors in Michigan. At that fime the Michigan
Department of State Highways began an investigation to compare qualities
of these new sources with others that had previously met specifications
and given satisfactory service.

A laboratory study of 35 different asphalts, within penetration grades
60-70, 85-100, and 150-175, was completed in 1952 and a supplemental
study of materials from Wyoming and Canadian crude oil sources com-
pleted in 1954, Reports on these studies (1, 2) indicated that some of the
new sources had physical characteristics different from those with which
satisfactory experience had been obtained. Three main physical charac-
teristics were found to be different: .

1. Viscosities,
2. Temperature susceptibilities, and
3. Heat stabilities,

It was felt that nodefinite conclusions regarding expected performance
of these materials could be hased on laboratory research, After con-
sultation with indusiry and the Bureau of Public Roads it was decided to
construct an experimental test road using various materials in an attempt
to correlate actual construction and in-service performance with labora-
tory results.

Project

The project identified as M 63-30, C8R selected for the test road was
a 6-mile resurfacing of a 40-ft four-lane reinforced concrete pavement
constructed in 1931. At the time of construction this was known as US 10
and was located in Qakland County between Pontiac and Flint. In 1962 a
parallel route (I 75) was constructed, resulting in turning back this portion
of the road to the Oakland County Road Commission. The project was



selected because this portion of roadway was heavily travelled and - it was
desired to subject the test road to fairly iniensive traffic conditions in
order to obtain performance information as guickly as possible,

Table 1 lists average daily traffic
count by yvearsduring the service life

of the test road. It is estimated that TABLE 1
approximately 36,000, 000 passenger AVERAGE
and light commercial vehicles and DAILY TRAFFIC
8,000,000 tractor-trailer units have .
passedover the test road since itwas Year ngf;ge Percent
constructed. The decrease in traffic Trasiie | Commercial
in 1958 is attributed to completion of
Us 23 el ¢ 1954 11,000 22,3
, a parallel expressway route, 1955 11,300 29 1
and further reduction in 1962 to the 1856 11,800 21.6
completion of 175, the parallel inter- 1957 12,200 21.3
state rout 1958 10,800 17.5
a uLe. 1958 10,900 17,0
1960 11,000 17,3
. . 1961 11,500 i7.3
The test road porfflon E)f t.he pI:O]— 1969 7,700 143
ect was constructed in six identical 1963 8,300 13,3
sections of 2400 ft each. The layout 1964 7,300 3.7
e . . 1965 7,300 13.7
of individua :
i Es?ctlolns and subsections L9686 7,300 157
was as shown in Figure 1.
2a00!

1200' " j20G* =
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Figure 1. Typical layout of test road sections and subsections.



Materials

The contractor was required to use the same sources of aggregates
in producing the bituminous mixtures for each of the test sections. In
addition, mixture proportions were maintained as uniform as possible in
order to eliminate any effects such variations would have on pavement
performance or physical properties of the asphalt or mixtures, Table 2
lists sources and proportions of materials used.

TABLE 2
WEARING COURSE BITUMINOUS MIXTURE
MATERIALS AND PROPORTIONS

Typical Batch
Material Source Propertioning,
percent
25A Coarse Aggregate American Aggregate Corp., Green Oak, Mich, 55,0
3BC Fine Aggregate Blend of two local sands 34.5
3MF Limestone Minersl Tiller National Lime & Stone Co., Findlay, Ohio 5.0

Section 1-Wyoming Crude, Refinery A
Section 2-Venezuelan Crude

Section 3-Wyoming Crude, Refinery B
Section 4-West Texas Winkler Crude
Section 5-Arkansas Smackover Crude
Section 6-East Texas Talco Crude

60-70 Asphalt Cement

The bitumen contents used in producing the mixtures were determined
from results of Marshall check fests conducted on two sources of asphalt
whose viscosity characteristics were the outer 1imits of the ranges studied.
As shown in Figure 1, the high, low, and median bitumen content mixes
were produced and placed at high, low, and median temperatures at speci-
fied locations in each test section, These variations—-bitumen content and
temperature--were the only differences programmed for production and
placing of the mixtures. All other production and construction opera-
tions were controlled as uniformly as was practical,

The high, low, and median temperatures were determined from vis-
cosity characteristics of the asphalts., Table 3 lists results of various
consistency tests performed on the fest road asphalts., The 1954 daia are
results obtained onfreshasphalt samples taken prior to consiruction. The
1965 dafa are resulis obtained after bulk storage for 11 years in 5-gal
containers, These were heated and their enfire contents blended fogether
for testing. The surface is believed to have hardened during storage, and
blending this into the balance of the sample may have contributed to the



changes in consistency noted. Figure 2 shows viscosity-temperature
curves of the original asphalts faken before start of construction. An
attempt was made during construction to maintain mixture temperatures
as uniform as possible so that the asphalts used would have Saybolt Furol
viscosities of 75 sec at high temperatures and 200 sec at low temperatures.
The median temperatures used were generally close to the average of the
high and low temperatures for each type of asphalt. Although tempera-
tures were maintained fairly uniformly, it was not always possible to
obtain the desired viscosities due to problems of moisture removal and
workability. Table 4 lists average mix temperatures at the street ohserved
in paving each section and corresponding asphalt viscosities.

TABLE 3
REBULTS OF CONBISTENCY TESTS ON
ORIGINATL TEST ROAD ASPHALTS*

Section 1 Section 2 Section 3 Section 4 Section & Section &

Test

1954‘1985 1954[1965 1954 |1965 195411965 1954 | 1965 | 1954 ] 1865

Peneiration

59 F, 100 g, 5 sec, dmm 22 21 22 23 21 23
T F, 100 g, 5 sec, dmm 63 58 60 57 87 58 60 53 61 52 85 61
9 F, 100 g, b sec, dmm 173 154 186 151 id4 341
Softening Point ® & B), F 120 125 118 123 120 124
Viscosity
Saybolt Furol
225 T, centistokes 192 211 313 338 197 204 217 237 2768 288 337 345
300 F, centistokes 101 170 106 128 164 172
325 T, centistokes 61 100 €1 84 81 93
Kinematic
140 F, stokes 2457 4336 2361 3159 3869 4418
2756 T, centistokes 439 676 399 454 576 675

#1964 - Teats run on original asphaits before test road was paved,
1965 - Samples of the original asphalts were taken in 1954 and stored in 5-gallon cans,

Construction Procedure

The project was scheduled for consiruction during summer months to
take advantage of optimum Michigan weather conditions. BSince special
equipment and operations were required, to maintain uniform tempera-
tures and quality of mixtures produced, 1-mile organizational sections at
each end of the project were paved first to familiarize personnel with
operations and equipment before work started on the test sections.

Binder course mixture was placed at the rate of 170 1b per sq yd over
each test section, immediately followed by the placing of wearing course
mixture in the pattern shown in Figure 1 at the rate of 130 1b per sq yd.
Construction time required fo complete each 1/2-mile test section of 40-
ft pavement was 2-1/2 to 3 days. The same asphalt source was used for
both binder and wearing course in each test section,
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TABLE 4
AVERAGE TEMPERATURES
OF BITUMINOUS CONCRETE WEARING COURSE MIXTURES
AND CORRESPONDING ASPHALT CEMENT VISCOSITIES

Saybolt- " Sayboit-
Sub- Street Furol Sub-~ Street Furol
Section | Lane [ Temperature, Viscosity, Section | lane |Temperature, Viscosity,
F see.* F sec, ¥
i 300 103 1 295 144
1A 2 295 118 4A 2 295 144
3 295 118 3 300 129
4 285 148 4 300 129
1 310 82 i 265 266
1B 2 316 B2 4B 2 285 175
3 285 148 3 310 109
4 285 148 4 315 98
1 310 138 1 305 135
2A 2 300 170 5A 2 295 171
3 320 112 3 310 122
4 325 100 4 305 135
1 335 83 1 320 98
2 3256 100 2 320 ay
2
B 3 290 215 oB 3 295 171
4 290 215 4 285 212
1 300 107 1 295 193
2 310 84 2 295 183
34 3 310 84 6A 3 290 220
4 300 107 4 309 172
H 315 76 1 320 105
2 305 94 2 320 105
3B 3 285 171 6B 3 290 220
4 285 171 4 290 2290

* Saybolt Furcl viscosities at street temperatures interpolated from viscosity curves.



FIELD AND LABORATORY OBSERVATIONS

Field Data Collection

At the time of construction, temperatures of each truckload were
measured at the plant and paver. Two truckloads from each lane in each
subsection were sampled to supply mixture for Marshall specimens. These
Marshall specimens were tested to determine their properties, and a mix
analysis and recovery test were run, Samples of pavement produced from
the same truckloads were taken for determination of physical properties,
mix analysis, and recovery tests.

In November 1954, the test roadcoring program began. Through1957
at least four core samples at two to four locations in each subsectionwere
obtained annually for laboratory analysis. In December 1957, the num-
ber of core samples was increased so that both the cenier and one wheel
track of each lane could be analyzed. Figure3 shows a typical core loca-
tion. Approximately 2880 core samples have-been obtained from the test
road since it was completed. Core test resulis are summarized in Appen-
dices A and B.

Figure 3. Typical core location.

Skid resistance tests were conducted on the test road in 1958 and
1963, with the resulis given in Table 5. By 1958, this bituminous sur-
face had already been subjected to 4 years of polishing action by traffic.



The coarse aggregate used was a predominantly silicious crushed gravel,
With this type of aggregate, not much additional polishing was expected to
take place after 1963. This is substantiated by Table 5, which indicates
only a slight decrease in average coefficients befween 1958 and 1963,
The lack of any significant difference of coefficient of frictioninthe various
sections and lanes indicates uniformity of the pavement surfaces and the
absence of any effect of asphalt source on this property. The difference
in values between traffic and passing lanes indicates effects of both num-
ber of repetitions of wheel passages and higher wheel loadings in the traffic
lane.

TABLE b5
SKID RESISTANCE TEST RESULTS
Coefficients of Wet Sliding Friction at 40 mph

Traific Lanes Passing Lanes
Section
May 1858 | July 1963 | May 1958 | July 1963

1 0,43 0,42 0.51 0.44

2 0.44 0. 44 0.50 0.48

3 0,43 0. 44 0.50 0.48

4 0.40 .42 0.51 0.47

5 0,42 0. 41 0.49 0,46

§ 0.41 ¢, 40 0.49 0,47
Avg, 0.42 0,42 0.50 0. 47

Visual observations havebeen made at periodic intervals. Noserious
deterioration has been observed in any of the test sections, although all
sections have developed fairly exfensive reflective cracking. TFigure 4
shows pavement condition prior to resurfacing and after 12 years of serv-
ice. Some differences in coloration do appear between sections, but not
to any degree that can be correlated with the core data obtained,

During August 1966, rut depth measurements were made at 100-it
intervals in each lane of each test section (Appendix C). Figure 5 shows
the 10-ft straight-edge used in measuring maximum rut depth in each
wheel frack. It was fell that such measurements might provide data that
could be correlated with core information or with the horizontal or vertical
alignments of the test sections,



Figure 4 (above). Appearance of concrete before re-
surfacing (left) and test road surface after 12 years of
service (right).

Figure 5 (right). Rut depth measurement device.



Laboratory Physical and Chemical Analyses

A solvent separation into major constituents was made on the six test
road asphalfs as recovered from pavement cores after service of approxi-
mately 3-1/2 years. In addition, for comparative purposes a solvent
separation was also made on the six test road asphaits set aside during
construction in 1954 and stored in the laboratory in 5-gal pails for the
same 3-1/2-year period.

The Abson method was used torecover the asphalt from the pavement
cores following the procedure described in ASTM Method D 1856. The
asphalts were separated quantitatively into four major constituents: as-
phaltenes, oily constituents, light resing, and heavy resins. In addition,
to determine the degree of saturation of the different components, an
Iodine Number was determined for each. The results of these analyses
did not correlate significantly with service performance of these six as-
phalts (Tabie 6).

The procedure used for the solvent separations and method used to
determine the Iodine Number are summarized as follows:

Asphaltenes. The asphalt was dispersed in 86 deg Baume paraifin
naphtha and the precipitate filtered through a tared Gooch crucible having
an asbestos mat. The tared crucible containing the precipitate was dried
at 100 C and weighed to determine the percentage of asphalienes.

Oily Constituents, The filirate from the asphaltene procedure was
poured into a paper-type Soxhlet thimble containing fuller's earth and
refluxed with 86 deg B& naphtha. The extracted naphtha was then evap-
orated, and the residue dried at 65 C and weighed to determine the per-
centage of cily constituents. '

Light Resins, The Soxhlet thimble containing fuller's earth and the
balance of the asphaltic components was then refluxed with benzene, The
extract was evaporated, and the residue dried at 100 C and weighed to
determine the percentage of light resins.

Heavy Resins. The Soxhlet thimble containing fuller's earth and the
remaining asphaltic components was then refluxed with acetone. The
extract was evaporated, and the residue dried at 100 C and weighed to
determine the percentage of heavy resins. '

Iodine Number. The Iodine Number was defermined using the Wijs
reagent method,

=10~
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TABLE 6

PHYSICAL AND CHEMICATL ANALYSES OF ASPHALT CEMENTS

Section ¥ 1 2 3 4 5 5

Crude Source -#| Wyoming, Refinery A Venezuelan Wyoming, Refinery B | West Texas Winkler | Arkansas Smackover East Texas Talco

Agphalt Cement—® | Original Recovered | Original |Recovered |Original | Recovered | Original |Recovered |Original |Recovered | Original | Recovered
Date Sampled 1954 1957 1954 1957 1954 1957 1954 1957 1954 1957 1954 1957
Penetration 63 37 60 37 67 30 60 41 61 37 85 36
Asphaltenes, % 19.1 20.8 24.3 26.3 18.4 20.6 17.2 19. 4 19.0 21.3 25,4 28.6
Iodine No. 87.6 57.6 75.9 68.2 71.38 63.3 60. 0 57.8 67.0 63.98 T2.8 64,6
Oily Constituents, % 42,4 42.6 40.4 32.1 43.8 38.2 40.9 39.3 38.4 37.4 39.2 38.6
Todine No, 51.0 48.2 70.4 64.0 51.0 38.0 39.6 35.2 37.8 34,7 60,86 45.4
Light Resins, % 17.8 11.8 13.5 18. 0 13.9 17.7 16.7 20.2 19.4 18,0 12.5 12.3
Iodine No. 98. 4 88.9 128.7 75.8 110.4 70.7 80.6 6.2 7.7 64,2 85.0 80.1
Heavy Resins, % 18. 9 23.5 21.8 23.8 23.7 23.0 24.6 19.7 22.4 21.8 21.0 18.8
Todine No. a4 60.7 95,1 65.1 78.9 61.5 49.3 59.5 96,0 60.8 71.7 72.5
Total, % 98.2 98.5 100.0 100. ¢ 99.8 99.5 99.4 98.6 99.2 98.8 98.1 98.3




DISCUSSION

Prior reports on the bituminous test road (3, 4) indicated certain
features considered pertinent in 1955 and 1959, Affer 12 years of serv-
ice, the trends observed earlier have been confirmed by the additional
data obtained.

In an afttempt to determine how well the various test sections per-
formed, statistical analyses were undertaken, These showed a wide
dispersion or variation in quantitative values obtained for the various
properties of the asphalt cements used and pavement densities, regard-
less of the manner in which the data were grouped. Indeed, variations
were expected to result from service time or aging effects. The analyses
did show a wider variation in data for asphall properties obtained from
Sections 2 and 6, indicating that the asphalts used there underwent more
change than other asphalts.

TABLE 7
STATISTICAL FUNCTIONS FOR DATA
FROM 570 EXTRACTION TESTS
PERFORMED ON PAVEMENT CORE SAMPLES
OF WEARING COURBE MIXTURE

Arithmetic Standard
Mean, Deviation,
% %
X o
Mixture Proportions
Coarse Aggregate (R10) 57,33 1.21
Fine Aggregate (P10-R200) 32,04 1,14
Dust (P200) 5.48 0,60
Bitumen . 5.17 0.21
Gradation of Extractied Aggregate
Passing 5/8 in. 99, 98 0, 14
Passing 1/2 in. 97.35 1.41
Passing 3/8 in, * 80.09 2.55
Passing No, 4 50.25 1.94
Passing No. 10 398,567 1.26
Passing No. 40 30.78 1.56
Passing No. 80 15,46 1.09
Passing No, 200 5.77 0.63

*3/8 in. sieve was added in 1961 and only 246 extraction
tests were performed using this sieve.

Table 7 is a compilation of statistical functions for results obtained
from the 570 extraction fests performed on pavement core samples of
wearing course mixture. If is interesting to note that there is very little

12—



difference instandard deviations for each sieve sizeanalyzed in the grada-
tion of extracted aggregate, except material passing the No. 200 sieve.
This is borne out in the analysis of mixture proportions, which shows a
higher standard deviation for the mineral filler inproportiontothe quantity
evaluated than for the other ingredients. Since a fairly uniform gquantity
of mineral filler was added to the mixture during production, and there is
no evidence of degradation in the aggregates used, this indicates that there
may have been some fluctuation in this fraction present in the raw mate-
rials,

Figures 6 and 7 are plots of specific gravities and penetrations of re-
covered asphall expressed as a percentage of original penefration versus
length of pavement service in months, These plots of data from wheel
track pavement cores indicatean increase in pavement density up tosome
maximum value and then very little change. The penetration values show
a decreage, but the rate of decrease generally becomes smaller as the
pavement ages. The wheel track data were used for these plots because
of fluctuations present in data obtained from center-of-lane core samples.
These fluctuations are partially attributed to oil drippings and other road
debris impregnating the wearing course.

Regression analyses were performed on the data used for Tigures 6
and 7. Equafions developed from these analyses were of the following
form:

Specific Gravity =a +b (In t)
Percent of Original Penefration = ¢ - dt

where

a, b, ¢, and d = constants
t = test road service life in months,

Correlation coefficients (r values) for the data analyzed are listed and
indicate much better correlation for the specific gravity data. If is
interesting to note that correlation coefficients for traffic lane specific
gravity data were generally higher than passing lane data.

Tahle 8 presents average values determined from maximum rut depths
measured with a straight edge transversely across the pavement, Plan
and profile views of the test sections are shown in Figure 8, As can be
seen, there is very litfle significant difference between various sections
in results obtained for a given lane. It should be noted that much more

=18=
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Figure 7.

Change in penetration of recovered asphalt from wheel track core samples with time,
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rutting developed in traffic lanes than passing lanes. Analysis of the data
in Appendix C indicated no significant correlation between rutting and
vertical alignment. In general, the greatest ruiting occurred in the outer-
most lane around horizontal curves, indicating that a component of cen-
trifugal force contributed to an increased force applied normal to the
pavement surface in these areas. Another significant indication is that
more rutting occurred in the northbound traffic lane than the southbound,
It is believed that this is due to northbound {ruck traffic being more
heavily loaded, because of numerous gravel pits af the south end of the
test project.

TABLE 8
SUMMARY OF RUT DEPTI MEASUREMENTS

Wheel Average Rut Depth for Subsection Indicated, in.

Track 14 1B aA 2B aA 3B 44 4R 54 5B BA 6B

Lane

1 Right ¢.16 0,08 0,14 ©.16 0.20 0,21 ¢, 14 0.18 0.19 0.15 0,13 0.18
Left ¢.11 0.05 0.156 90.16 0,20 ¢, 15 0.22 0,15 0.10 0.12 ¢.11 ¢.11
9 Right 0©¢.03 0,02 9,05 0.06 0.03 0,00 0.0% 0,06 0.03 (.06 0,00 0.03
Left (.07 0.04 90.09 0.03 0,04 0¢.08 0.i2 0,09 0.07 (.09 0.09 0.06
3 Left 0-. g1 0,03 .03 0,06 0.04 0.06 0.04 0.04 0.04 0,05 0,06 0.03
Right 0,02 0.01 0.03 0.03 0.07 0.05 0.05 0.02 0.03 0.06 0.03 0.06
4 Left -0,16 0.21 ¢.13 ¢.11 0,07 0.17 0.28 0,15 0.18 0,38 0.16 .23
Right 0.19 0.19 0.28 0.22 0.19 0,27 0,36 0.21 0,23 0.24 0,17 0.22

No correlation could be established regarding the relation of increase
in rut depth to decrease in asphalt viscosity, as was found by Speer (5).
Lack of such correlation may be due to Speer's better precision of meas-
urement, as well as other effects not as controllable in a field experiment
as in his controlled laboratory study.

Summary

Based on service behavior of the asphalis and information in previ-
ously published reports (3, 4) the asphalt cements from those sources
used on the test road were approved for bituminous construction on State
frunklines in Michigan,

One of the test road's objectives was to determine if any construction
problems would arise from use of new asphalt sources becoming available
in Michigan. No problems arose and subsequent performance of the test
road has provided justificaiion for permitting their use since 1955, In
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addition, it soon became apparent that the voluminous data gathered from
this project were an excellent source of valuable information of interest
to the bituminous industry. This information is presented either in the
text of this report or its Appendices, with discussion of those subjects of
interest to Michigan, while other data have been left in raw form and are
available for further evaluation by others,

Results of tests on recovered asphalts from the various test sections
show more marked changes in the properties of asphaits from Sections 2
and 6. One might expect these changes to be reflected in performance of
the six sections. However, with many engineers inspecting the test road
during the past 12 years, there have been some differences of opinion, in
which some felt that slightly more cracking had developed in Sections 2 and
6 than in the balance of the project. These conditions may or may not cor-
relate with some physical changes in the asphalt cements observable in the
data presented in this report. Since there may have been variations in
condition of the concrete pavement at the time of resurfacing as well as
in the underlying base materials, it would be difficult to make any firm,
significant conclusions regarding any differences in condition of the six
tost sections,
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APPENDIX A

WEARING COURSE
Summary of Laboratory Analyses of Bituminous Concrete

Section 1. Wyoming Crude, Refinery A
Section 2, Venezuelan Crude

Section 8. Wyoming Crude, Refinery B
Section 4, West Texas Winkler Crude
Section 5. Arkansas Smackover Crude
Section 6. East Texas Talco Crude
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SECTION 1,

WYOMING CRUDE, REFINERY A

WT = cars from vheel track, Danbee indleste
coves takes at randam locatiean,

-2

Tradation of Extracted Apgregate p
Locstiop | Date Mixtate Avalyol, % peasing Indicated aicva Rosavered Asphatt Mongured | *F;;‘l’::“ Ao P——
sampled ) Sampied Spoctlic i Minaral P
P s ESU l'l‘] ;:olp zaeimumn 58 ] 12 ; 5/ l | l i I " | w0 I gny Fenshration z:mc:imy|m,w Graviey W[ VoI08| WL | ppopad B
'Y - N
2 wT 1163 BA4 LG 5.3 +9 W s B2 50 3F % 13 5.3 49 50 z.8 2,478 2.5 82 1.8
N c 11-83  57.5 52.3 5.1 4.8 we g 82 BL 40 A1 15 8.4 55 150+ L8 2484 5.0 a0 1640
i WT 8-88 S84 82,1 4.5 5,8 B B8 B 50 8B 28 15 4.7 34 FEUC 2.476 2.6 az 4.4
c 886 AT.8 H2,8 4.2 5,2 W #8 7TH 50 39 6 14 4 it [T 2443 3% %6 16.3
wr 1-83  57.5 318 6.8 4.8 Wwe 97T B4 58 40 31 16 6.1 22 150+ L6 2,437 4.1 4 15.8
[ 163 %71 321 6.1 5.1 igp 93 8l 58 3 8% 16 5.4 23 141 2.0 2,438 4,1 5 164
wT 8-66 572 23.8 4.8 6.0 06 98 8¢ 58 40 81 i B.1 26 150+ 1.5 z, 440 4.0 % 180
[ B85 5T.4 320 4,7 5.0 wWe 97 8 B¢ 40 80 15 B0 23 160+ 2.0 2431 4.8 (6] 6,0
M -54 3.3 8.7 5.3 00 BB 5z 42 23 16 Tl 48 150+ 2.2 2.427 1.5 74 7.3 100,40
— 11-54 3.5 5.8 5.3 w87 6L 41 22 15 539 41 1804+ 1.0 2,256 1.3 83 .7 97,4
- 1-58 30,8 5.4 5.2 100 160 %3 28 78 14 5.9 a2 160t 1@ 2.436 4.3 k) 16,8 100.3
- 1-57 52.0 5.8 5.4 we B 40 40 31 15 8% a4 168+ 0.3 2.423 4.6 74 17.7 9.8
WT 1257 52.6 5.2 5.2 JLET 42 40 31 15 55 a5 is0: 0.3 2,436 4.1 78 [E Nt 100.4
ginw c 13-51 32,0 5.7 6.3 JLLI 50 40 1 16 B.O a7 JELT B £.441 3.3 78 18.3 100.6
Z § WT 1i-58 52.8 4.7 b, 0 08 o7 49 B 29 14 49 39 150 0.2 2,451 3.5 7 16.2 1.9
b WT i-80 30,7 4.7 6.0 168 9 46 37T 2w 4 A5G ar 150+ 0.5 2442 38 3 16,8 100.6
a4 WT 13-51 4,3 5.8 5.3 Wwe W €3 48 39 2B 14 5B a6 B 2,3 2.454 3.4 [ 15,2 JETNY
4 wT 1i-63 20.9 5.7 5.1 6F 98 B2 4§ 33 3¢ 18 6.0 ] 183 5 2482 3.5 8 15.8 1084
z « 11-63 30.6 8.0 8.0 e 98 BO 48 3% 30 15 6.3 24 80+ 1.8 3,468 3.2 L 5.2 1014
g wT B85 3.5 6,2 5.1 e $8 B2 51 4L 32 16 B5 28 150e 2.4 2,448 3.7 7 8.1 00,8
& c B85 e 57 §1 wh 88 Bl 50 83 & 17 59 25 150+ 2.0 L4684 B0 ) 8.0 L6
5 .
“ M B-54 554 W0 4.1 5.5 e 9 1 41 32 15 G.3& 51 FEL T 2428 4.4 % 7.6 100.8
-- 1-5¢ 569 8¢ 7.8 B.L 00 88 S0 40 31 16 T4 43 2.1 2,358 7.2 2 8.8 87,1
-- 1-84 585 308 4.7 6.2 100 84 46 37z 159G 28 IR ) 2440 4.0 % 16,7 160.5
-- 1-57 666 30 &9 5.5 100 88 bO 46 3z 18 44 49 M 03 2,426 4.5 74 ¥.3 59.9
wT 12-57 B84 932 6.1 5.3 100 5B 5L 48 52 18 5.4 3% FEL T 2,483 0.5 8 5.9 1018
c 12-57 5.2 504 100 8¢ 49 46 81 18 56 48 E S N 241 4.8 ki 1.0 108.5
- WT 11-58 5.5 5.2 100 g8 B0 40 30 15 6.8 4 1B LS 2,400 a2 at .0 101.3
4 © 11-58 4.3 5.4 00 B Bt 40 3% I8 65 4 15 04 2.452 3.5 T 18,7 100.9
g wT 1-60 6.8 5.8 108 88 51 40 30 17T 6.4 3% 150 0.6 2.480 0.3 &0 6.9 161.3
b © 1-80 5.8 5.1 106 g 50 3% W 16 8.1 + 150+ 0.3 2.467 3.3 7 5.7 1012
WT 11-61 5.1 5.0 196 95 83 81 36 as  1p 6.3 a1 150+ 2.4 2468 0.3 18 5.7 91,2
[ 11-81 4.8 5.3 we 95 8¢ 49 39 2P 15 5.t 45 158+ 2,9 2,468 8.3 50 16.0 1013
WT 11-63 5.0 5.3 ipa o &4 49 39 a8 15 62 40 Wo 1.7 2498 1.8 a8 15.9 102.8
[ 1i-63 3 5.9 5.1 190 g 82 51 40 3 1§ 6.2 47 186+ 1.8 2465 3.0 a6 16,0 105
wWT 886 56.8 5LE 6.3 5.1 90 gy 8 Br 40 33 18 6.7 LY 150+ 2.4 2,476 2.0 |2 14.4 1018
[ 8-86 588 3RE 5.7 5.0 100 9y Bz  Br 40 3F 18 6.0 44 166+ .7 2444 38 76 6.8 0.6
Y, "y
<
M 8-54  &8.1 334 6.1 5.4 we 8y 52 41 a1 15 6.4 % 150+ 1.6 2,438 4.4 T4 5.5 100.8
11-84 553 334 63 5.1 FECI s34 42 Jr 16 6.5 & 150+ 6.8 2408 5.7 58 .8 8.6
155 SB.2 304 6.3 5.1 100 180 49 da 29 14 GE £ 150t 4 2488 4.8 T 6.5 160.9
-- 1-57 38,3 326 5.9 6.1 100 89 52 40 30 13 6.2 41 150+ 4.0 2,405 4.3 74 ina 99.9
wT 13-57  EB.1 313 4.8 6.0 100 98 50 49 29 15 5.4 28 150+ 4.3 2.466 4.8 17 1.7 150.7
k] 12-57 bi.0 333 6.4 5.3 100 88 50 40 3L 16 5.7 e 150+ 9.2 2,447 A0 78 1.7 1004
) wT 11-58  BT.8 3L1 6.3 5.0 100 58 B0 A8 29 16 6.4 4 ise+ 9.2 L4088 32 78 16,2 161.2
™ < 11-58 B85 a0d 6.3 5.6 100 81 40 35 B I 6.6 40 W 0.8 2,465 3.7 78 6.4 100.7
H wT 1-89 58,4 11,5 5.2 5.2 i eE 50 3P 27 4 5.4 87 150+ 0.2 2.474 2.9 81 16,3 14t.a
3 5 1-80 58.4 314 4.5 5.0 109 B8 60 3§ 27 14 a2 44 160+ 0.4 2,968 3.1 21 16,3 1013
WT 11-8% B8.2 82,3 4.3 5.2 100 9T 18 80 3% 28 M LS ae rsgt 1.2 2,487 3.2 a0 16,8 g%
[ 11-6t  BA.1 3.3 5.5 £ i0e #9  7TE 50 3% I8 13 5.8 41 e 2.1 2.487 &6 7 18,7 100,58
WT 11-83 58,2 30,5 6.0 47 106 97 T 49 38 28 15 5.9 a3 607 2.3 2,488 2.4 83 14,1 102.1
c 11-82 8Bl aLd A5 6.8 106 09 8T 51 3% 29 15 5.8 47 B+ 2.8 2470 3.1 9 14.8 1L
W 8-85  58.2 3L0 5.8 5.0 106 98 81 50 3% 2 16 8. 42 e+ 2.3 2.478 2.8 a0 14.5 101,86
[ 5-85  58.3 22 4.7 B, 186 96 7B 48 3 2@ 14 49 45 1505 2.1 2464 3.0 E 5.0 1eL.1
H 8-54 552 333 4.1 6,4 s 97 52 4 2% 15 65 48 B0 2.0 242 4.8 73 7.8 109,49
1i-54  5%.8 337 8.9 6.5 108 190 50 42 22 16 &4 47 1605 1.6 2,887 5% [} 18.4 9.0
=56 56.6 3z.4 §3 6.7 160 100 50 40 A1 18 5.6 39 15 8.7 2,438 4.2 6 17.5 100.7
-- 167 B5.B 3LE 6.3 5.1 FCUR 51 41 32 17 6.8 1] 158 6.2 2,418 4.3 13 8.1 9.9
wE 12-57  BE.O 31,8 B L 5.1 w98 48 99 36 18 5.3 42 15H 84 2,488 Q.0 19 15.% 1a1.8
o c 12-57 S0 M4 6.3 5.3 0o s 56 40 31 15 8.8 [ 150+ D4 441 4.8 76 8.7 1009
] wr 1-58  B8.% 42,3 6.1 54 W wm 51 4l 3 17 84 4 150 0.7 2,431 4.2 % 8.8 109, 7
K] W 100 58,0 30,5 B.4 5.6 we 97 47T B 28 18 5.7 34 150+ 04 240 41 76 FA 100.8
s wT 51-6L 5B 30,7 B.1 8.4 we BT 9 48 35 2B 15 5.4 35 150« 3.0 2,450 3.3 By 16.5 01,6
g wT 1-63 8.2 arg 5,8 5.2 100 §9  BS 49 38 30 18 5§ 38 150 g2 2,481 2.8 23 5.0 1025
n < i1-81 518 3.4 5.8 51 100 68 81 50 a8 3¢ 18 5.8 40 50+ 2.2 .46 3.2 79 15,2 1oL 7
F wT 5-85  56.9 33.3 4.7 5t W00 97 BO 48 40 31 14 5.0 o &0+ 2.9 2.466 3.4 8 155 0L, 5
:— c B-65  57.1 334 3 5.2 00 97 B0 4B 40 30 13 45 a5 168+ 1.8 2431 4.4 7% 18.9 160.5
= M §-54  B6.7  G3.0 6.8 5.8 e 9 81 41 32 16 &1 43 156+ z.2 2,324 5.9 ] 13,0 169.0
2 - 11-54 543 127 7.4 6.8 100 98 s 42 32 16 LB 42 150+ 2.3 2,303 0,1 65 20,3 98.7
5 156 559 331 5.6 5.4 100 98 81 4 31 15 BB 42 158+ 2.2 2.42¢ 4.7 74 8.1 101.3
8 1-57  58.2 527 5.5 5.8 100 ap 51 40 32 1E  EY a9 158+ 0.2 2418 4.8 72 8.1 w19
12-67  56.8 3.4 5.4 5.4 100 58 49 48 3L 16 5T LTt 150+ 0.4 z. 414 5.3 71 1.6 180.8
Ll 12-67 67.7 31.3 5.2 5.3 100 §8 45 a9 a0 15 5.4 a7 16+ 0.7 2.425 4.6 73 1.0 1p1.3
] WT 11-58  $5.5 32.8 6.2 5.5 19 98 51 41 3 i€ A& a1 50+ 1.2 2426 4.8 74 T 161.3
| wt 160 57,3 L8 6.5 5.5° 100 BB B9 46 28 16 5.3 3d s 0.4 2430 A4 75 1.8 181,56
wT 11-81 5B 313 5.4 5.2 o0 4r B4 4D 3% 2 15 8.7 £ 180+ 8.2 7.462 .3 a0 16,8 102.%
wT il-8d 86,4 328 6.5 5.3 we 88 B6 52 40 31 17 6.8 34 FEL T ) 2438 2.7 %5 16.8 1008
< 1163 50,6 328 6.4 5.3 e 98 B6 62 40 32 18 8.7 4 1584 2.0 2444 3.9 % 8.2 1081
wT 285 56,2 351 B.§ .2 0 P8BS 60 4L 30 16 5.8 a1 15 2.1 2484 23 L] 18.5 02,8
e -85 B8 gie 6.0 5.3 e 106 BE 52 42 81 17 8.3 21 s 2.8 .43 2.0 [ 16.2 oz, 8
s-54  B6.5 233 4.1 5.1 e e 52 4r 82 18 6.4 40 158+ 2.6 2413 5.3 59 i3 100.0
1-54 8.2 329 6.9 5.0 10 se 51 41 a 15 62 42 158+ 2.% 2.389 1.1 5% 18,7 8.2
156 568 330 5§ 5.2 109 ®8 g1 41 22 18 8.3 a5 150+ 0.3 2448 4.9 ] 16.7 1905
- 1-57  86.5 32,6 5.8 b2 100 98 s1 40 @2 18 6. 38 1586+ 1.7 2434 4.5 ke 8.7 109, 9
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C 12-67 54.8 33,8 5.5 5,1 104 o8 50 46 31 H B.& 42 158+ 9.2 2,448 3.9 T8 6.3 .8
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c 11-58  ST.6 330 5.0 5.0 100 68 51 48 3¢ 4 B3 5 1694 0.8 z.6L 3.5 78 5.9 102, 0
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[} 1i-81  $8.3 5LE 4.8 5.6 108 100 83 S0 48 30 1§ B.E 3 50 5.3 2.4 3.8 78 153 1037
wT 11-83  58.7 5325 5.9 48 ige 100 85 82 46 51 8 4.3 3¢ B 2,1 2.480 2.7 EH 14.2 102.8
o 11-83 58,2 527 8.0 5.1 e 100 88 59 41 51 @ 8.3 30 im0 2,1 2.472 2.4 84 15.0 102.4
wT B-46  565.8 534 5.6 5.0 we o7 8 sl 4t 81 18 5@ 23 150+ 2.4 2.478 2.8 41 15.3 102.8
L o B-g6 56,3 83,5 6.2 5.¢ we 9 83 &4 42 8L 1T B.S 26 FEL - 2489 3.1 8 14.8 102.3
] e s e o o O pimar [ S Y e b1t Freer il
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SECTION 2, VENEZUELAN CRUDE

Gradation of Extracted Aggregate

WT = gore from wheel treck, Dashos iadicata
cores taken st random locaticns,

-
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- i-Bt 3.8 &6 BT 100 98 B 3 28 14 A% it e 61 z.400 40 %6 irs
wy 257 3.8 B 51 100 B8 4 3| a8 18 6z EH 10+ 21 Z482 B4 Th 5.5
= © 157 3.4 B2 62 109 60 W e 38 1T 5% - 1w6r o 248 4% 76 108
21 wr 1-5B 5.0 5.7 6L 108 88 4 58 25 15 6.0 i W L3 zast B4 T8 15,5
[ 168 S5 5. 6.5 108 e b0 &9 46 14 &0 1 isp+ o5 2432 42 16 e
i we 1-60 3.8 56 5.3 108 98 4 3 I 1 6w 35 180+ 9.4 z.4gB  z.8  m2 15.6
c 160 BL1 &3 5.4 100 98 B 3w W 15 5B 38 P P 6.8
wr n-a BLE 4.6 5.2 16 0B B4 32 8 B 15 4% 33 1m0+ 21 2484 34 T8 15.7
o 11-61 52.2 4.7 54 188 98 85 52 89 32 1% 5.0 38 147 L5 zasr 42 T8 16.8
wr 11-63 a0 B0 5.2 188 08 98 48 35 25 15 5.8 a2 10+ 28 f.ed zs Bl 152
c 1163 301 E.4 5.1 168 88 78 48 38 28 U6 5.9 2 186+ b 344 3 e 188
wr B-65 32.8 5.2 5.2 166 p8 &0 49 ap A0 14 8.4 28 150t B2 2486 28 B2 15,6
c B-55 2.4 BS BI85 9T 77 49 39 B0 15 BB 20 S 162
H S BBt B82 ALS 5.7 53 199 6B @ 4 1 18 eo ap e w3z 48 T2 1.8 100.9
= - 164 BLE 338 6@ A1 180 9% 55 4 M 15 1.1 35 1m0+ @2 2060 .0 6 158 7.8
i 166 611 M5 5.5 4% 10 @7 5 40 3z 15 58 P 10+ 8B R3S 5.8 48 o 99.9
167 B85 L4 &7 54 10 %6 B 40 2 17 72 22 g+ 53 RE 5.5 70 18,3 9.5
3 12-67 68,5 a4 5.8 83 10 99 @2 40 1 17 ez P 1m0+ L0 24 L3 M 16.5 100.8
=le|l © 12-89 573 3R 8.4 5.0 180 9B 7 40 31T Bl bt 180+ 0.6 2,423 44 w2 16.4 100.2
glg wr i-88 8B4 38.8 5.7 5.0 160 %0 T T ) 28 W 64 Za4ze 44 18 183 1005
8141 wr -0 8E.8 3LE 8.3 51 100 w7 si 8% 80 18 5.5 2 150¢ 0.1 240 0.5 7 158 3001
& wr 1.8t 5.6 5.5 6.5 B0 106 se A0 58 A7 26 14 5.8 i1 116 14 2,412 42w 16.2 1007
wT 1n-63 S50 d8.3 &8 40 166 g1 B1 56 58 80 14 81 2 s 13 z.ap ms 75 5.8 1011
c 165 BT.Y L8 55 B2 10 BT 18 5L 3 3 18 5E 28 W+ 01 238 61 B ins 95.9
wT 8-85 55,6 13,6 5.2 53 lop B9 B3 8L 40 30 18 55 1 45 14 2988 6.9 67 1.8 95.9
¢ B-86 5.3 33,4 51 5.2 lo0 pE B3 6L 3 30 18 5.3 2 10+ 18 238 1.2 8 182 o1.5
wT n-g2 g1 388 6.2 4.5 100 BT 7@ 48 38 a2 17 6.5 18 75 1.0 3.405 5.2 68 16.3
c 1168 88,8 a4 5D 4.4 100 B8 6 4B o O0 15 5.3 P i L1 nan o4z W 15.6
wr B85 E7.4 3.0 5.4 5.2 l00 &7 %5 4% 3 81 18 5.7 20 e+ LB ZASi D4 153
[ s-85 819 BB 5.2 B 00 5 78 45 3@ 31 1T BG 18 91 13 z.azz L8 T2 e
-l WT 163 583 4L1 54 B2 00 8T 19 B 3 30 18 5T 35 g+ 11 zdsd sa e 157
el ¢ -6 545 837 4 B4 0 8% B4 86 42 3T 1T B4 29 w5+ wp 2zt m4 e 18,2
a wr 8-85 BB 325 41 8.1 100 87 80 81 3 29 14 4.3 38 [ 153
c G-85  SB.3 3L.B 4.7 6.2 100 97 %8 81 38 28 14 B0 24 s+ 14 mass ap e 162
> %
864 BT.3 829 §.7 5.2 100 98 551 40 32 1 6.4 e ibe L8 4 48 w6 00,8
-85 B4 35 8.6 5.0 100 98 s 42 34 17 70 sp [ S L I 16,1 a1
156 554 334 8.3 43 100 9 54 42 84 17 B8 28 iee 2 nAm 48 Tl e tom.2
157 BS.Z 39.7 8.1 5.0 100 o7 S5 42 3 1 gt 30 isb+ 54 x4 48 T 168 00,1
1257 502 303 6.5 &8 100 9% 48 08 29 15 5.8 23 150+ 11 24z 49 o in.p 0.8
- ] 1257 BR.0 308 84 2.0 100 96 B¢ a1 30 18 BT 28 iso+ 84 z4la 54 6 1.1 .8
E1 wr 188 BAS 01 8.3 5 169 07 46 37 3 14 5.4 53 150+ 65 =adz 4z TS 188 100.8
< V-5 36.8 3.4 6.2 4.8 100 98 B4 41 3 18 5.5 30 W 83z 42z TR 15,8 100.8
I 180 B8 308 50 5.2 180 5a 49 31 15 5.3 25 150+ 64 zAzs 48 T2 111 1081
I 186 BO.B 207 8.8 &0 100 7 49 a8 2 15 B8 34 w0+ o5 2.4 48 1L 8.8 100.2
wr 1-8L  B8.8 226 5.8 5.0 190 98 B4 58 40 3 18 6.9 5 53 2z 2457 5.7 18 15,4 1014
c 1-81 B&1 36 4B 4.8 100 100 A8 55 41 33 18 B.0 24 53 L1 341 s4 67 18,4 5.6
Wr 1163 B2 3.8 52 49 100 1 99 51 3§ 3L 18 B8 26 101 2.8 2,488 5.5 70 4.8 1018
< it-63  G7.8 3L 59 48 105 7 80 5l 8 82 1B 6.0 26 126 57 2440 40 T4 15.4 01,0
wT 4-85 B9z 824 b4 68 104 §7 27 Bl 45 30 18 5.7 22 f2 P N 18.4 109.4
c 585 50.3 351 4% 48 100 B4 77 50 38 28 14 4.8 22 a7 B ozl 52 6o 16.8 55,7
85 BB LS 5.2 G2 W 8 B0 35 30 M 5.5 0 LT R R TR 16.8 100.0
B4 B4 320 B4 53 a0 88 50 40 8L 14 BT a7 Ber BT 2.8 1.0 83 153 ar.4
is6 b8 3% ee 5@ 100 58 s 40 51 18 .0 25 W 0.8 2.088 &8 88 8.1 a8 8
157 BAS 3L 5.2 B4 108 98 B0 3 30 M b 27 o+ 66 wdle Lg o1 irs .8
1357 50.8 2006 .0 8.1 lo0 g8 48 3 3@ 15 6.4 30 160+ 05 2430 4.4 T 18,3 100.4
- © 1257 681 294 8.3 5.2 1o 98 45, 38 39 38 6.8 2 o+ 0B T4 3.8 18 16.3 1008
al  wr 11-68 57,8 3,9 &3 5.0 100 94 52 g8 31 18 5.8 31 1o+ 5 748 38 8O 5.0 1018
I 1-80  &0.5 20.¢ 55 B4 100 28 48 a9 @ 13 5.8 28 w5 pd4d0 48 18 16,7 1008
. wr -85 583 812 64 531 199 98 80 S0 3 @ i 57 25 B2 2 zam 5.6 M 8.7 friv
5 wT 11-03 8.0 51,8 B0 5.1 100 a3 76 al &g a1 ie 6.3 0 BT .5 2.448 2.4 ki 5.7 1.2
E o L83 sk8 308 50 83 lge e 7T 48 3 J0 15 5.3 12 55 1 e 45 W 36,7 1002
; wr B85 s7.9 szl 4.6 54 Aeg 97 sp st 19 30 15 49 27 P T P ) 6.5 108.9
g [ 855 ses oL 48 52 188 e T 49 3 @ 14 5.1 23 W N P N 1) 164 E
]
- 854 $8.8 307 E.6 53 180 88 50 88 2 15 6.8 45 10 2.0 2414 5.8 7L 2 100.6
g 184 885 818 &5 54 106 G 58 40 3 15 8.7 38 1B+ 2.0 B4 T8 Bl 20,3 96,8
g 15 §7.1 304 &4 58 180 9B 51 40 a2 17 &8 3 W0+ 2.5 B9 6.2 6 19.4 487
g - 157 a0 9.5 B.& BB 100 B8 58 ay @ 1 &t 25 160+ 2.4 2405 54 71 106 59,0
wr 257 8.7 308 B4 s 8 9 B 88 s 13 61 23 wor 06 B4iE K0 10 18,7 150,10
[ © 157 &80 3.1 B4 51 108 68 49 3 T8 16 68 85 0+ D4 2400 56 89 oy 8.4
£ wr 1.58 s8.5 5L3 B 51 180 @ 5 = 78 15 6.4 34 e+ 0.8 B4R 43 1 18,5 180, 7
A wr 180 585 802 G5 5.5 100 ©R s 38 a8 4 5.8 27 Iogs B BaBl 47 14 e 100 &
wT 1u-61 S5 0.8 4.7 B2 180§ 8 59 38 29 14 48 29 I 2.3 249 a8 18 164 1014
wT 1.8  $5.2 SL3 6.0 G5 100 PR B 5L 38 39 14 5.3 27 10+ L& 2435 42 T3 168 100.3
c 388 B0.B 30,4 64 b1 00 P8 B2 56 38 28 18 G.B 25 18 2o z4m A8 T 5.6 oLz
wr 885 &8 314 67 B1 100 BT BN 5% & 28 14 8¢ 22 1B 24 BAls 5.8 T 16.7 100.0
e 885 852 312 6.4 B2 100 87 Bl 5% 38 2 1 6.7 ) 128 2.5 za40l 55 6l 7.9 8.5
B-64 B2 047 47 5.3 M0 100 s 4 84 15 5.0 43 150 1.8 4GS 5.6 68 181 100.0
164 567 S22 &1 B4 00 9 52 40 32 18 64 39 1Be 14 RIBE TS 68 18,0 g
166 352 383 5.0 5.5 M0 9B B 42 2 17 63 3 158t 04 Bd1s 52 71 e 10,4
157 610 20,8 8.2 B3 0 B4 a2 14 5 a2 18+ 04 2412 58 70 1.7 00,4
12-87  BEB 265 5.8 8.1 00 97 45 @ % 18 61 21 1o+ 03 S5 06 W 5.7 02,6
12-37 561 889 52 B0 10 A 46 a8 20 15 55 b1 [ T I L 16,8 01,0
wT -5 582 ALY 42 6.2 100 9 si @ 2B 14 5.3 20 e L1 246 82 se 18,0 1025
M [ 150 582 GL1 58 A3 00 88 51 99 29 16 0.1 35 ter 0.4 2458 85 77 15,2 vz,
§| wr 1-86 81,6 346 54 .5 i3 B 51 2 2 M ST 38 188 0,4 2408 8.8 & 1.8 1025
c 1-80  SR.0 80.% 5,0 A2 160 B8 s 29 @ 15 82 3 tRer 9.7 436 G4 w4 168 L2
wT 1-a1  E7,6 82,2 6,1 b2 108 54 81 8 A B0 4 54 81 1 B8 2417 BE B 16,3 1988
c -8t 8T8 BLA m& s 160 48 91 ST @ B0 M B 33 [ I o 15.7 en1
wr W@ B80T 8L 57 ma 140 S0 B4 53 @@ 30 15 B9 8 142 28 2478 27 W 8.0 .0
c -8 s7.4 8,0 86 3.2 166 #9003 52 H 30 16 83 28 1Wer z8 2480 a5 78 158 1072
wT T o S P o T T I I L 25 145 Ly 4 33 79 4.8 1028
€ B-05 B2 80,6 5,8 &9 100 BT 8 4p 36 3B 15 B4 10 144 21 tass 85 71 15,2 1022
Lanos numbsred waok to sant, ) penateations of _ :2 is:::::'; :i :‘l’i“l::n', 5 4 ) paxtmum thosrotias _ | -+ 539 $Section 24 ol lanea)
M = mix sarmple, © = oore from ceotar of lans, original axphalt 2B Laes 2} ; apectfic gravitles ) 2341 {Section 2B Lanes 2, 3)

2,548 {Section 28 Lanes 1, 4}




SECTION 3. WYOMING CRUDE, REFINERY B

Oredation of Extracled Aggregete
Losation, | ate Mistiza Anslyalo, 5 % passing indicated sieve Recovered Asphak Heanred| B Yole L Vot 1o Compnetion]
; - " © Minarat
i Rampled Sampled | 5 4, jlleo% l P 200 Bitumen | 578 l 172 la/a + | 1w i 40 l B [ 200 ]e“('"““’“i Dﬂcliii!.yij\gh, 4§ Gravity ()| Votda um!cn Aggrogate)
-
B-5¢ 5.3 M7 54 5§ e 87 49 3 3 M4 5.7 47 150+ 2.9 2.0 4.0 i 7.4 0.0
11-54  54.6 3.8 5.9 5.5 DT 54 42 38 18 6% 44 150+ 0.3 2.3491 .5 [ 8.3 8.1
- 58 E7.t 3LT B9 6.3 6 o1 51 40 8 15 6% 49 150+ 23 2400 4.8 2 17,1 881
- 1-57  57.4 GL.4 BT 6B 00 84 6 %9 a0 15 &9 It 150+ 0.3 2.482 4.3 % 178 297
- wT 287 575 3Lk 61 5.2 00 $p 52 3% 2 B 6.4 30 160 0.0 Z.445 5.4 15 6.2 10,8
< c 1-57  B8.0 318 4.4 6.3 e 38 51 89 a6 15 5.2 47 156+ 0.2 2.44r 8.8 L] 164 109.5
ES wT 156 88.1 A1 4.7 51 e g8 52 3 29 M 49 41 150+ 6.4 2,434 5,0 x0 5.0 OIS
P c 11-58  S6.8 32.3 5.4 5.5 80 s 53 48 30 15 5.9 55 1 0.5 2,444 3.4 [ 8.2 1004
a wT 160 8.1 3L6 5.0 5.4 08 ge 51 88 B0 15 5.3 38 isi+ 0.4 2473 2.9 ) 6.3 1018
e 1-60 5B 3n2 4% &3 ELL 1 56 95 23 16 5.2 69 e 6.4 2450 3.3 -] 16,0 100, 2
wr i1-81  56.5 34.8  B.7 5.4 W sk 90 49 38 30 16 6.0 a8 160+ 14 2476 2.2 [ .7 1918
c -1 L2 3 A5 B3 Wwe 6 81 Bl 40 81 16 6.8 5T 160+ 2.5 2.483 2.7 83 5.9 1014
W 11-63 88,6 A28 5.5 6§ we gy 84 B¢ A0 82 16 6.8 42 156+ 1.0 2483 .t ] 15,6 1913
=] 11-68 88,5 3.3 5.1 5.1 00§78 bk S8 30 15 5,4 42 15+ 14 2448 3.3 7% 187 109, 7
wT 885 8.3 32,3 4.4 51 00 g7 TR 49 3B 82 13 4.8 as 150+ 2.2 2475 2.% BS 4.9 w19
< -85 519 3.2 5.1 B4 W g7 W Bl 3% 30 15 5.4 47 18or 2.4 2448 3.3 78 15,0 00,7
S b &34 572 9.5 5.2 b1 00 BT 80 40 81 14 b3 56 15+ L5 2435 4.3 M 18.2 100.9
- - 11-54  56.% L4 7.4 B2 e BT 51 4 3 5 LB 44 160+ 2 2383 5.5 82 1.1 55,7
a - 1-58 5.7 32,2 5.9 52 W0 8 62 40 31 16 6.2 8 6+ 2.6 2423 4.3 4 16.5 59.9
- 1-87  BY.5 36.3 4.3 58 w8 B9 9 3 16 6.7 43 Lo+ 92 2427 4 % FLIY 100.1
3 WT 12-57  8%.0 323 5.4 5.9 w0 e 6L 40 38 16 5.7 at 156+ 0.8 2483 3.5 78 8.9 1807
gl [ 15-57 562 314 52 5.3 JUL T 48 88 50 16 6.5 43 156+ 4.2 Z4M 3.8 kb 8.5 1594
g i wT 11-58 57.8 3.7 66 5O 00 ey BL 3 30 18 5.8 28 156+ 0.4 2.454 3.0 8o 5.0 How
o WT 1-80  58.2 8.4 52 B2 e ga 49 30 2@ M 6.5 24 156+ 0.2 2426 4L A3 6.4 00,9
E wT -8 59.3 31.2 4.4  E.1 66 ga 9 50 3B 36 13 4.8 13 a2 2.9 2.418 4.5 13 18,7 20
wT 1169 60.1 286 4 6.1 W 7 26 48 AT 28 15 5.2 LT 166+ 2.8 2,448 3.4 18 15.5 100,58
c 11-83  BS.1 8L6 5.1 6% w0 gy 88 BL 38 31 18 5.4 a8 Liitge 4R 2444 34 7% 8.8 10,8
wT 885 BBl 822 4.8 4D We g5 8 B0 38 50 16 A1 27 186+ 2.8 2448 3.6 6 18.0 1006
c 8-85 692 34 43 5.0 0 86 T 4D 88 28 14 45 21 156+ 1.8 z4Ed 4.3 L) 8.2 100 0
wT 1-8 5.1 306 5.1 6.2 100 ps Be 48 38 38 15 54 £ 150+ 14 zash sz 78 5.2
] c 11-81  B6,1 3B 61 B2 00 96 8L 52 41 33 18 B4 4% 160+ 2.9 R4l 3.8 78 16.4
Ay wr 4-85 67.4 3L% 5.3 B0 W g8 sr 40 3dp 8L 18 5.6 27 166+ 2.3 2453 3. % .8
< 2-85  B7.6 3.5 4.8 &1 W00 o8 8z 5L 48 A6 16 5.3 a4 160+ 21 244 L. 78 6.5
-l WT 183 B6.0 332 B.F 4.6 100 9 78 &0 40 92 1T S.4 a5 150+ 2.4 2483 3.1 7% 14.8
o 5 -8 B84 343 53 A0 108 93 e 52 42 08 1T 5.8 a6 160+ 4.8 2465 2.9 50 14.5
5 L 8-85  B7.5 3,3 51 4.8 109 93 wr 4 S 8r 46 6.3 23 160+ 2.8 2441 3.8 78 8.0
[ -85 552 3P 5.2 5.0 W o8 s 31 40 3r 16 6.6 an 5o+ 2.5 .48 2.9 80 4.5
- 7
[ ™
H 8-54 58,3 3.6 6.1 6.0 W 96 52 41 3w 16 64 40 180+ Le 2B 43 73 15.9 160,00
- 1i-84 564 2339 5.4 5.2 we o 51 42 @ 18 6.7 43 150+ 2,4 2.388 58 68 1.1 8.4
- 1-3 585 52§ 5.5 6.3 wo o e8 52 40 32 15 5.5 48 156+ 0L L4536 78 14.4 108.7
-- 157 58.9 351 4.8 6.2 wo 48 52 40 31 15 5.3 47 156+ 0.3 z.438 3% 76 14.4 188.4
W 12-§7  57.5 320 B2 6,0 o 88 B0 40 31 16 5. aw 150+ 05 2485 3.2 79 15.2 1041
o [ 12-57  87.1 820 8,6 6.8 we 97 B3 40 31 16 5.9 42 156+ a4 243 3w 6 14.4 00,4
S f WT -5 56.7 828 5.4 6.1 [LEI. T 62 40 31 15 5.7 ae 158+ 8.4 2455 3.2 8 6.2 01,1
2 [ 11-58 AR5 8LA B2 6O 08w 48 3 38 15 5.5 3z 156+ %z 2435 40 % 16,0 00,3
3} wr 1-86 578 8L% 5.4 6. 1w 88 Bl 38 16 5.7 41 150+ 0.4 2468 2.1 w2 5.4 01,6
[} i-60  &7.2 3L,8 51 5.2 o 07 st 8 A0 16 64 56 150+ 0.0 2Bl 3.4 7% 18,2 100.9
wT ii-88  aB,8 S1.8 83 5.1 we @8 TR Br &% 41 16 6.4 40 150 2.5 Rdst 3.2 79 5.2 1012
' c 1381 57,9 3L.B 5.1 51 189 % TH 5% 3% ag 16 b4 48 1ade 1.7 2,451 3.4 73 15.% 003
wT 1382 589 3.3 BB 6.0 108 89 B2 B4 4 3T 1T &2 39 150+ 24 2473 2.5 43 4.7 1018
[ 13-83 5.1 827 6.0 6.2 0w 98 83 5 4¢3 15 5.3 54 150+ 20 2447 3.5 78 15.9 1007
wr 5-85  57.7 8.1 B3 4.8 190 98 8 51 de 36 1& 5.8 27 150+ 1.6 2430 4.2 7 6.6 1801
c §-85 66,86 320 61 5.3 16 98 ¥E B2 40 38 14 5.4 48 150+ L& 2.440 3.8 77 6.5 190.5
M 8-B4 56,2 337 4.5 5.8 18 97 0 40 22 13 48 40 150+ .t 2410 4.8 7 17.4 190.6
-- -4 564 321 6.2 5.3 e 88 51 40 3¢ M 65 5 160+ L8 237 62 &7 15.4 98.5
- 1-56 568 822 B4 5.8 08 88 56 40 3¢ 16 5T 33 1560 20 2413 47 74 W1 100.1
- i-67 G54 04 B.5 B.Y 06 98 52 41 a1 16 5.8 @ 150« ol 241 4T k) 1.t 190.2
wT 13-p1 883 AL,1  BE B4 we 98 48 M 36 15 5.5 42 150+ o 241 b T8 16.9 100.8
9 o] 1257 583 3.5 .7 5.5 EUT I 13 4B, 3% 23 14 4.9 A1 150+ 0.2 2.438 a7 T8 6.3 1pt.z
g WT 11-58 58,9 316 4.9 8.2 06 97 48 3p 29 14 6.2 38 156+ 0.6 2433 4. 76 6.4 100.8
= we 1-60  50.9 96.9 4.8 5.4 we 97 47 3 28 14 A 36 150+ 0.8 2488 8.8 77 6.5 91,3
_ W 3i-61 5.3 3.4 4.4 E.3 100 0w BO ET] 40 a2 16 4.2 a8 123 2.3 2. 445 3.4 T8 HR 4L 4
H WT 11-63  67.1 A2 A5 B8 06 g8 B3 51 40 32 17 6.8 a3 150+ 2.4 2463 3.1 ag 15.5 11,8
= c $1-63 884 ALt B BZ w6 6 B2 56 835 31 16 6B a5 160> 2.4 2437 3.8 78 15,5 Wit
§ WT B.G8 578 359 6.4 51 06 §7 4% 50 B9 A0 16 5.8 a1 150+ 2.1 2dEE 41 k¢ 15,4 190.1
a ] s.66 57,7 32,1 8.1 &1 @0 07 16 40 39 28 15 5.3 43 158+ 18 2439 a7 77 6.1 WL3
a
z H 554 56.8 328 4D 5.t w0 W 48 40 82 15 6.2 48 150+ 1.5 2423 4.3 w5 7.2 1094
] - -84 565 3.0 8.6 5.2 we 97 56 40 81 15 6.8 42 150+ 2.7 2069 8 65 8.5 878
g .- 156 S8.6 Q8.6 8.3 5.1 0e 08 46 &8 28 14 6.6 28 150+ 2.6 2403 6.1 Tt 7.0 no.2
2 - 1-57  S1.8 8L4 5.7 B.S we 08 48 83 8t 15 6.¢ 27 150+ 0.2 2415 4.5 74 17.3 39,6
“ wr 13-57 503 36.0 5.6 5.2 we BT 46 &8 28 15 5.8 35 150+ 0.9 2435 4.2 5 0.8 1001
o ] 1%-57 586 30.5 5.8 5.0 00 88 46 8% 28 15 6§ 32 150+ 0.5 2424 4.0 A 6.9 1090
wr 11-50 57.4 317 5.7 B.2 pui) i 49 39 25 16 8. al 158+ 9.2 3.428 4.1 Ta 16,4 ip0.2
g WT 160 §8.0 03B 4.9 6.3 e Bo 51 39 28 l5 5.2 b+ 168+ 8.2 343l as ki 5,7 109.3
WT 11-81 8.6 312 42 6.1 oo 88 17 46 37 28 M 44 26 117 8.0 2,441 3.6 77 35T 1007
wT 1-55  BB.Z 868 5,4 4.7 w0 @ 16 417 3® 36 1 5.6 19 L] Lt 2.3 5.3 &7 6.1 39.0
< 11-43  BB.4 BLA 52 5.1 o BT 18 4B S8 31 10 53 7L 104 L+ zdaz 38 76 6.3 100,4
WT 8-85 591 31,4 44 5.1 W BT 0 48 8D 27 13 4.8 a3 150 2.5 2455 3.0 &g 5.0 01,3
€ $-85 58,5 30.p 4.4 5.2 e Bs 78 48 87 29 1z 4.8 25 150+ 2.0 243 8.9 5 6.8 100.5
M A-54 43 61 00 B4 g6 41 38 15 5.2 % 160+ 12 2L A4S kL] 16,7 108.0
- 1i-64 52 B3 e 86 53 48 M 16 6.5 4 50+ 0.8 2087 5.9 57 1.9 96,8
- 1-58 8.5 53 e BT 51 4L 42 17 &% 33 156+ w4 2400 5.4 70 8.0 .48.1
- 1-57 5.6 5.4 00 66 §9 49 81 15 6.3 40 156+ 94 2446 5.8 18 16.4 161,06
W 1257 5.5 5.2 100 B8 4p 4 30 18 5B a 166+ 0.4 2427 4,3 74 16,5 100.2
c 12-57 5.2 5.8 100 pa 40 @0 36 i5 5.5 41 160+ 0. 2431 4.1 75 16,4 100.4
- W 1158 5.2 5.5 09 857 0 %9 2 15 5.6 a8 156+ 0.8 z.4TZ 2.5 54 15.5 1021
M c 11-58 8.1 4.9 10w 48 38 80 16 6.4 a2 150+ 0.4 Z45 e T 15,7 1018
5 wT 1-80 5.0 5.2 100 98 50 3 30 48 5.8 a7 150+ 0.2 Z4TI 2.6 B9 5.3 1023
c 1-50 5.5 5.1 00 98 ¢ uw 30 7 B4 38 150+ 0.3 2449 3.4 78 6.5 1012
W 1-61 45 81 we @1 88 6 96 SL M 47 25 150 2.5 B0 3.0 45 5.9 1018
P 11-41 5.2 5.1 08 98 80 30 36 30 I B.5 a3 160+ 2.8 2% 42 74 16.2 00,3
wT 11-8% 55 B1 w6 91 T 50 4% 31 IS5 BB 23 150+ L1 2475 24 a3 18,0 102.2
P 11-62 6.8 4.9 we 97 78 sz 41 82§65 6.1 ag 160+ 2.5 2.481 3.0 80 15.0 1087
WT 585 43 81 we 96 78 48 37 W 13 45 3 150+ 1.6 B.448 2.8 82 14.4 lo2.0
c 5-85 4,6 50 106 §7 78 50 3% 3 18 4B 41 1504 2.4 2480 2% 0 14.5 91,7
\,
{81 ) 4vay mumborerd west 1o oat. ) panatenkions of [ 98 {Soction 3A afl lancs; Boction 8B Lares 1, 2 3 Maxdraum fheoroticsl _ ::g; lﬁeﬂgen g; fi me;)a
™ 1 - rmix sample, G = core bram couter al ane, original agphalt ~ |_?4 {Boction SB Lanes 3, 4) aposiitc geayiien 4 2+ 352 Seatlon IR Laneo 2, 3}

WT = cove from wheel treck. Dashes lodicate 2.536 @ection 3B Lanes 1, 4}

cores teken at random locations,

~23-



SECTION 4, WEST TEXAS WINKLER CRUDE

Bradation of Extracted ARgeogats m
sampled 7 | surapied n Speatfic Mineral
" el BN TR R L1 P F- Penetration i ot 10y | Vords| e | Moers
2 500 en§ /8 § 1/2 7 a/A) 4 10§ 40 ) oas | 200 © Ductfiity | Ash, % e Bitumen | TRETCE
(" =
21w 1168 8.7 826 48 43 16 88 AL S0 @ 31 16 3.0 8 150+ L0 2488 59 T8 16.4
c -8 56,5 335 5.1 4.9 100 98 00 51 41 82 16 5.4 51 lier 2.8 z.ear 4.8 15 15.2
g wr 405 566 fe@ 4.4 L8 100 4 &0 4B 46 BL 13 4.8 35 160+ 32 2458 34 08 14.3
< 885 552 an2 4.8 4B 10 85 0 5L 42 10 16 4.8 34 108 2.0 244 47 01 16.2
w wT 1-85 035 800 57 48 100 9y T8 45 91 %p 18 6.0 29 14p 2t B8 2.7 B 1.3
o Li-43 589 814 53 50 100 s &8 63 08 %9 16 6.8 32 1s6+ 17 4,488 .8 Bl B
§ wr ses 5.7 5o 51 5.2 lm gr s 6L 3B AL 16 6.4 268 15 2.8 5,40 34 T8 15.5
© B85 s0.1 3% 47 5.8 W0 pz 78 4 3B % 1 5.0 3 180+ 2.6 2,49 a4 7 148
] B8 58 ey B B W00 pe B 40 35 13 54 4 1a» L4 2407 50 T 172 159.8
| LB 500 830 B 5.t 100 ps 56 41 Bz 15 6.2 4 180+ L7 2.368 6.6 64 18.3 9.3
I 1-88  BT.E 832 6.4 B0 100 g8 4B 40 30 M 8.7 29 10+ 0.5 2998 5.6 88 1.5 9.4
147 864 2.4 BB B4 100 81 4B 40 %1 1B 8% a6 180+ 0.4 2,891 5.6 69 18.1 .0
157 BEE 51,6 5.2 4% 100 a7 4T 39 3 15 5.8 a6 150 0.4 2.418 48 1 16.8 1a0. 4
o 1257 B&S L1 6.6 4.8 100 oo 4738 %2 m BT 21 150+ 0.5 2.4 6.2 68 15.8 9.8
RN 158 558 @a )l 5.8 34 100 g 50 41 31 18 4.1 28 07 B.&2T 4z %5 16.8 196,8
si3 160 582 @19 4B 5.1 100 e P T 1 ™ 0.5 228 45 16.5 190.8
. 1-6 584 g2t 43 &2 160 BT 75 48 38 2 18 48 i 8 2.4 pam 44 o 18.8 195.6
& 163 58.7 31,9 A6 4.9 100 86 T 40 38 %) 1 AT 3 14 24 43 78 15,8 106.7
- c 2-63 &3 3L A8 4.8 M0 88 T8 47 BB £) 14 4.1 a2 7 24 zals 45 T 181 108.8
I WT wd5 a0 818 4.7 B0 L0 9T 70 48 I8 A 13 5.0 28 [ 1B n.Zp 4z 74 182 i0o.n
g | 885 ST azA 4.8 6.0 100 98 s d4p a8 B 1 5.9 25 1 2.8 2403 52 M0 17.3 v0.5
S -
g 1 854 574 25 1.9 52 18 g sa a9 s 16 8.3 53 150 LD 2.481 41 78 18.5 1900
= U-64  E6.5 315 &8 8.1 10 53 B2 40 s 15 0.3 4 e 2.2 2308 B4 is 17,4 9.6
168 5.4 31z 8 5.3 19 88 BLOB 30 14 8.8 51 e R N 18,4 9.9
187 B4 33 831 5.8 IW 86 5140 3 15 84 55 tst+ 04 2421 45 1.3 9.8
D57 SN2 30.2 BB 50 100 87 4 3 3 1 6B 41 g6 B4 2470 2.5 ED 7 1018
12-87  88.6 8.2 5.2 5% 109 g 4 3% 30 15 5.4 a1 B 81 248 &3 79 16.7 100.5
158 S.4 304 BB 6.3 1B ps B 3 2 15 82 43 180+ 87 BATE 2.4 B4 15.0 1017
. 11-58 8.0 30.7 5.2 [ JULI- ] 4g 2B 2 14 §.B 68 160+ 6.4 2.459 5.0 50 16.0 10,2
k] =00 58.8 9.7 b6 4B 100 g5 @ 3 2 14 8B 3 150 0.7 2458 B0 B 5.0 1011
60 581 3.1 55 5.3 188 98 s 39 B0 15 BB 5 180+ 0.8 B.485 2.7 B} 15.8 1014
1-61 563 815 6.2 8.2 100 8B 85 B0 39 &8 15 5.6 44 122 B3 Tt 2z 88 18,1 019
o Li-81 800 - 311 4.8 5.8 100 B8 M9 40 B8 B i 5.2 a2 158« 2. Bu6E 2B 8l 4.7 101 3
W .63 68.8 32,7 S4 5.1 100 8B 80 68 40 J1 16 5.7 R 136 2 oz 81 88 15.5 1919
c L84 575 aL8 57 6.0 100 BT B) 5L &0 $8 15 8.0 58 1500 2.7 2460 2.8 8t 15.0 1012
wE 865 B8.0 ats B4 &% M0 e 82 52 3 2w 16 5.1 a7 wer oz zd3T 4B 78 15.8 100.2
c 865 5.5 @ad 51 50 100 pT g2 42 40 20 13 5.3 56 e 15 2de0 33 78 18.0 150.8
b
8-64 581 2.3 43 5.3 10 95 49 23 B M as 51 156+ 1.8 2.085 8.3 66 190.9
154 860 @1 6.8 5.3 100 98 58 41 82 15 S8 a0 150+ 2.5 2.088 8.3 66 190.8
6 6T 330 4.5 8.3 let 97 50 40 841 13 4.8 “ 150+ 0.5 .42 47 T 1087
— 157 574 32,6 48 &1 v st 50 40 81 1 Az 1 1B 65 LMl &1 46 2.3
W 18 897 31 4B 45 w8 4 38 B§ 6 S.2 a4 180+ 0.5 245 a9 75 102.5
- © 12-87 5.4 840 52 5.3 L0 e 85 s 3 i6 G4 55 1500 0.3 45 3e 77 102.5
£ wr 188 384 L4 5.1 5.1 L9 pe 4 % n 16 B4 4 1B 0.7 B4 38 78 102.7
1 c 188 &N7 820 4.8 6.2 W 50 3% %9 15 61 5 W0+ 05 2,48 4.3 74 102.1
ki WT 1-80 57,1  a%,7 6.1 B.1 FLE I 1] 51 40 I s (%) a7 150+ 2.4 2,465 8.5 78 02D
160 5T.6 A0 4.4 5.8 106 o8 51 40 M 16 4.7 45 156 4.5 0 a7 18 102.7
wT 161 ST.B 32,1 4.9 5.2 a8 76 49 dp  dp 18 5.2 ar 118 z.5  zded a3 7 103.3
c 11-6t 5.3 sz.e 49 52 160 98 Be B3 40 8¢ 1§ 5.7 43 156+ 2.6 248 a4 7 1031
wr -8 6.7 922 BT 4B 0 a7 B0 GBI 89 81 18 8.5 a4 16+ 3.5 281 5.8 T8 103.2
c 183 612 2.8 B4 G106 97 1 B 40 31 18 5.7 18 10+ 2.8 2,46 0.5 7R 168.9
Wy B85 580 a2.7 4.4 4.0 9% 86 8 81 39 Ap 15 4.4 a B 17 2 ns M 1028
c B85 57,0 2.9 4.8 &0 100 BT & BL 39 30 16 4.8 2 1B 2.2 LM% AE TR 1021
864 8.3 008 55 6.4 100 o7 48 23 30 13 6.8 50 15 2.5 2410 50 @
184 B89 31T T.L 5T 100 oA s1o41 B 15 1S a7 150 1A 23T 58 7l
186 87.1 5.8 B3 5.8 180 97 55 40 81 15 5.8 8 B 0.7 2405 sz 7
- 181 B4 4L6- 8.8 5B 160 93 48 3 8 1@ 6.2 37 B 84 B4l s
wr 1251 582 44,7 6@ &1 10 95 49 39 81 1@ 53 34 15+ 8.3 T4 43 7%
. c 12-57 SB5 a2 48 54 M0 of i 8% a0 16 5.1 4t 10 D1 2430 4z 75
¥ wr 11-58 52 98,3 50 83 100 98 4, 40 M 18 53 a2 L 00 2438 41 78
2 wr 1-60 597 g7 B0 K6 100 94 48’ 3 = 15 53 4 [ T A
wr .61 688 33.4 4.4 54 100 98 s 51 40 M 15 47 a2 145 2.8 2431 4 7%
7 we 1163 SB.E 388 5.8 51 W0 95 78 45 88 31 15 6.2 3 10+ 2.7 2408 3.8 78
3 € ti¢3 384 BL0 55 53 180 97 A0 60 38 90 10 B.8 35 s 2.5 2.4 41 7B
) WwT B85 585 LS 4.4 5.2 198 s 71 48 36 30 U &7 w 15+ 1.9 L4874
i c B-gs 570 82,7 4.2 5.2 100 95 76 4R 38 31 14 4B n [ R I O T
El M 8-54 a1 6 A3 160 97 56 40 9z 15 6.4 3 e 1A 2412 4.5 7 18,7 100.0
Z -- 1154 s2.8 5.9 54 10 97 5t 4t & 15 6.2 45 s+ 2.3 238l e 87 18,5 8.3
] - 188 2.8 5.5 S5 0 88 46 38 8¢ 15 6.8 a8 e+ 82 LB 48 7 18,1 8.6
B -- 187 2.8 8.5 B6& 00 95 49 20 33 18 5.8 2 WEeF 04 2400 52 T 13.6 .2
k) wT 1251 ;.5 52 Bl 100 g 48 40 83 17 B 38 W B4 244 37 77 181 100.8
= c 12-5% a7 &0 Bl 100 97 4 88 31 18 63 31 B 04 2434 40 718 8.0 100.3
gl wr 1i-58 8.0 5.8 B3 100 9 ¢ 41 13 18 87 34 B0 11 LS a8 18.4 1009
A1 wr 1-80 1.8 5.9 b4 2 9 47 3 3 15 B3 a7 1B 05 M8 a5 18 14,1 1019
wr 11-6t 3.8 5.2 5.5 100 g3 &0 G0 38 82 17 5.5 26 145 2.0 nMD m7 78 1.8 1009
Wi 11-85 s2.2 5.7 5.3 166 g7 83 Gl 40 02 17 8.0 a 15 2.6 2458 9.2 %0 18,9 1014
c 1185 s2.0 5.3 66 160 97 82 Lo 40 9 14 5.6 s % 2.2 L4 38 78 18,4 100.9
wT 585 @1 6.0 5.0 100 98 78 49 B9 81 14 6.2 9 87 L R4 a8 78 15,5 1007
c B85 aie  S.5 A8 0 @7 77 4 30 O 18 6.8 32 105 LB BME 37 T8 8.t 160.3
" 8B4 3.5 4.3 BZ 300 95 9 3 3 M 46 52 W L4 2,400 B3 70 1.1 100.0
- 11-64 531 &6 B2 100 9B 52 41 32 15 B9 4 10r 2,5 2,868 11 83 10.% 8.2
168 3.1 an 5.1 100 98 46 2 81 15 &3 3 1B+ 04 E A8l 4B 73 16.7 120.9
1-57 S0 58 5.3 100 88 0 w3 e 6 45 1B0v 04 addr a3 7.0 101.4
12-87 3T 61 4B 100 g7 50 3 3 18 4D 5 B0+ 0.3 2488 81 7 148 1029
12-57 3.6 6.0 4.9 100 8 50 4 3L 18 6.4 I B0 vd aded 8z 79 15.2 102.3
11-58 ai,i 42 5.1 180 gd B0 3 80 8 G4 38 W B 2478 2.8 & 5.8 l02.7
M c 11-58 a8 6.8 4.8 100 g0 48 38 @8 15 BB 48 s 04 2413 28 &L 4.7 162.7
HER 1-80 a1 8.8 B4 W00 @ L O B 42 156+ 0.6 AW 2.8 82 16,6 102.1
4 c 1-60 a2 4.1 B2 00 gl 48 3 Be 18 B4 59 186+ 0.4zl 2.9 &t 16.3 102.6
wr 11-61 s26 61 b6z 100 98 s 81 30 3 14 5.k 38 156+ 2.1 2454 3.8 78 16.4 101.9
¢ 11-41 a8 61 6.8 10 Pt Tn s¢ @8 31 18 5.4 a1 16+ 5.0 2Bt 58 TR 16.7 101.9
we 11-63 mz 80 4% W0 91 08 52 4 @ 17 B3 38 156 5.3 2,400 2.8 82 4.4 102.9
I 11-80 a4 B8 4% 100 ps T8 52 40 32 18 81 13 15+ 2.8 2.480 a3 78 16.0 102.1
wr 5-88 2ep 45 4.6 100 9s 48 4T a8 17 4 B3 38 150 5.4 2475 2.8 80 .0 102.7
; - 408 s 62 60 M0 wmp a1 52 49 B0 11 8.4 48 We 1.9 2471 ze 8L 15.2 1088
B} | anes numbared west to caat, ) ponstrations of _ 80 (Sootion 4A all lancs, Section 4B Lanes 1, 2, 3) ' Maximum thouratios _ | 2+534 (Section 44 all lpnes)
™) 1 = mix samplo, © = core from asster of lane, origingl aaphalt ~ |41 {Section 4B Lanc &) spacifie gravitiss - 2'525 ‘:‘;“:"‘ :: "L‘:““ 2,9
WT = core from wheal track, Dashes indiaate +D48 (Section 4B Lanea 1, 4)

oores token at rapdom locsiions,
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SECTION 5.

ARKANSAS SMACKOVER CRUDE

Qradatiop of Extracted Aggrogate
Lacnum‘;ﬂ Date Mixturs Analyais, % % passing tmlioaicd plove Recovered Asphalt Megeured [ %J\;‘:d:n]m Compastion
Spocifie | e [
Sampled | Sampled| Lo |:;§al”°“ Bitmen | 578 | 1z 1 s/ai 1 | 10 I i } B0 i u Pe““('n‘,‘“""]mmmylAnr., T Gravity ) Veids Aggregate]
M B-54 558 354 5.9 5.2 w0 98 51 32 16 8,1 48 s+ 1.4 2,420 4.7 16,4 106.0
1-54 584 317 8.7 BB 0 o8 50 33 1% 10 47 15+ 0.3 2,406 5.3 1.7 §9.4
1-65 672 3231 5.4 B3 iwp g3 42 2 14 67 38 150+ 6.6 2,428 4.4 16.0 09,3
-- 1-57 67,6 318 5.4 B.2 0 B4 59 3z B b7 52 150+ 6.4 2,428 4.4 0.9 0
wr 12-57 60,3 4L% 4.8 4. e BT 46 30 5 6.9 26 FEICI-N) 2,43 4.1 5.8 1)
= < 12-B 675 81LB 54 5.1 w00 87 49 3 15 5.9 a2 g 0.2 2452 a4 5.5 il
2. wT 1i-58 68,8 330 5.0 52 e BT 50 a0 B 53 41 150 b4 2450 a5 5.9 161
c 11468 5T.B 910 &5E  B.L 1 T 48 30 1B 6.6 48 FET N 2,485 3.3 5.7 101
g wT B} §6.8 302 4.4 5B o se 59 30 15 4.7 a8 B+ 4.2 3464 3.0 8.5 101
[ 80 7.8 221 5.1 5.2 o BT 13 20 15 5.4 46 FLTON Y Z.486 2.9 5.3 101
wT 11-81  56.B 83.2 &0 540 e 97 B0 S0 31 B 5.3 au FLTU z.471 2,7 15.0 162
[ 11-61 58.¢ 5L.9 5.0 6.1 we 9T TE 4p a0 M 62 56 T 2405 2.9 5.8 LI
WT 1-63 574 24 52 B0 o0 B TA 50 a1 i b5 a3 80 3.t 2.459 32 16.0 m
© 13-63 564 43,5 5.4 B.1 00 B T8 50 3L 1% 5.3 53 169+ 2.8 2,488 2.4 1.4 .
wr 8-65  57.8 42,6 4.8 5.0 W0 8T T8 51 a0 B 4.8 4 150+ 3.3 £.488 2.1 14.4 [N
c 866 67.4 3B 4.8 59 100 86 48 51 a1 5.0 50 801 z.0 2462 3.0 6.0 inl
z
2 B-54  66.3 42,8 58 5.2 twe ey 82 2% s 8.2 44 FLL B 2416 4.9 18,1 100, 0
"~ i-B4 86,1 30.F 4.0 5.3 We o 53 a4 i 8.3 5 156+ 9.2 2423 4.6 1.0 1003
i i-66 570 3L3 6,4 5.3 00 6 60 ao M a8 43 [ 2,428 4.5 7.3 00,3
357 56.5 3.5 5.6 B4 e 8 50 az B 6.0 34 16+ 8.1 2.439 4.3 .z 1608
3 12-57 578 a@xd 5.3 5.0 e B 50 a2 18 54 42 156+ 0.3 2.406 4.1 15.8 tig. 4
Z|e [ 12-67 569 32.3 6.8 5.2 00 B 50 a2 FUIE-R) 45 5o 0.3 2,443 3.5 16,8 tm.z
AR WT 11-BB  56.4 82.5 6.8 5.3 [T a1 a1 i 8.1 42 156+ 0.7 2,450 3.5 16.9 1.4
8 E wT 60 59.1 309 4.8 5.2 FLTON T 48 ap 15 5.1 45 IS 0.8 2488 3.1 1.5 1059
n wT 13-81 572 52,4 52 B2 00 88 82 51 a1 6 5.5 35 131 2.4 2,439 3.9 18,3 1084
wt 11-63  68.3 40.8 5% 4.9 8 87 OL 4B a1 w82 a7 L+ 2,9 2,475 4.8 14,4 2.4
< 11-63 67,5 21§ 5.8 B0 w87 80 50 az o ez 35 the+ 1. 2,481 3.0 15,8 102,80
WT 8-65 584 3Ll 6.8 4.9 00 87T 80 5 30 36 5.8 32 isg+ &2 2,457 8.2 15.2 10,7
[4 885  58.6 SLE 47 5.1 W0 st 78 48 30 5.0 35 156+ 2.4 2.488 3.1 15.5 L8
wT 13-83  §6.6 000 B.2 52 We 96 77 50 a3 FL N1 20 138 2.426 4.5 16.1
[¢ 11-63 668 s2.8 5.3 5.3 o BT 7R Bl 33 1 44 27 28 2,437 44 4.8
wT &85 B0.4 3.3 4.5 4.8 wWe B4 T4 4B 27 i3 4,7 28 51 2.4 5.3 8.8
c &85 87.% 32,3 5.5 5.1 w0 87 8% b 31 1B a8 23 a4 2,315 6.5 th.0
- WE 56.8 8234 6.4 53 Wt B 82 55 23 [CR A 4 150+ 2483 3.0 15.8
g c 5.2 3286 5.8 5.3 e s& 83 63 a1 8 69 54 150+ 2488 3.2 15.0
K] WT s8.6 3L4 5.3 4% 10 95 70 4B EL T X 1 39 164+ R R 142
[} s4.0 308 5.3 5.0 we B4 75 4R 25 5 5.6 40 150+ 248 3.7 15.4
\ L
4 N
n g-54 55,4 308 BT 6.1 100 85 52 a3 15 6.0 47 150+ Z.416 A5 16.7 1080
- 1184 54,3 345 6.5 4B W 87 52 3B 16 6.4 1L 158+ 2407 4.9 16.3 0.7
- 1-58 553 343 5.7 4.7 W00 8T ] 22 8 68 37 150+ 240 5.8 15.9 0.0
- 1-87  s8.2 32,8 5.8 5% 56 Bb 1 a2 [LE Y 42 150¢ 2434 3.8 16.5 0.8
WT 12-57 578 3.6 6.7 d® L 41 EX 8 6.9 31 113 2,465 3.0 15.0 1087
= c 12-687  55.7 807 B.5 A1 op BT 50 3z 17 5.4 39 150+ 2.458 3.6 15.7 10L9
ol WT 11-58 558 841 6.3 dm e B &0 az 18 5.4 41 150+ 2.407 2.5 189 1022
c 11-58 58,1 8.1 5,9 4 we g 50 2 % 6.2 11 (£ 2,451 3.1 1.4 1016
ﬁ wT 1-60  58.2 &8 5.1 A7 FITO (13 2 M A4 28 150+ 2.452 Gt 4.1 LB
c 186  S7.7 BLE 58 4.9 w0 80 50 @ 5 &1 35 150+ z.454 2.8 144 2.0
WT 11-81 57,7 2.4 A0 5.0 0 BT TE 60 91 18 B2 £ 150+ 2458 2.8 4.7 0.8
[+ 1381 §A9 520 6.8 6.2 W 87T T8 51 a1 i 6.2 39 150+ 2427 d.t 16,4 09,5
WT 1387 587 2.8 5.4 4D we  sx 77 S50 EH 8 5.9 a7 150+ 2.465 2.8 14,7 .1
c 1-83 587 2.8 5.4 4.9 e BT T8 51 az %59 50 150+ 2406 48 .1 08,1
wT 5-85 85,9 311 B.L 4.9 W B8 T8 50 a 15 5.4 38 150+ T 41 2.t .1 2.6
C &85  B7.t 2.5 5.4 5.0 e B TT S0 1 18 5.9 45 150+ 2458 4.8 M7 0.4
8-B4 574 ALz 60 5.4 e es 48 51 [EIE XY 42 150+ 4.5 17,8 100.9
- 1t-54 565 GL5 7.4 5.4 0o 98 51 34 184 44 150+ 5.4 8.0 0.4
- 156 56.0 32.8 6.7 5.3 w0e 8y a0 33 [ R a2 168+ 5.7 1.4 9.4
-- 57 55.7 G4 6.0 b6 100 84 51 33 FL 42 150+ 4.8 .7 28.5
wt 12-57  57.8 3L8 B4 B0 00 86 48 11 FL 40 159+ 3.7 5.4 160.8
™ c i2-57 66,0 2.4 &1 &5 0o 8% 50 3B 17 4B 38 [ 4.1 7.1 1004
§ wT it-88  56.2 83,1 83 6.4 e 68 52 a1 16 5.4 a6 150+ 3.8 1.0 1094
wT 106 564 FLE 4T 5.4 FLT) 50 a1 8 5.0 40 1605 3.8 16,6 w007
= wT 1161 58.6 316 4.6 B2 W w7 TA 4B a1 i 4.8 an iy 3.2 15,7 101.2
z wr 3163 68,1 44,1 5.7 5} W0 BT T 4 33 17 5.9 a2 301 2.8 5.0 1815
= c 1-63 6.1 %21 5.8 5.7 00 565 8L S0 23 17 59 38 50 a8 5.8 91,9
3 WT 585 87.7 3L5 5.7 6.l 160 pd  YB 4% a1 160 36 150+ 2448 a4 15,5 1811
[ © &85 57.5 3T 4.6 B2 100 97 77 48 a1 [N ] 1 150+ 2B 2,4 18.2 191.2
B
= ] 5-5¢  55.3 328 6.2 b7 08 97 50 a3 13 ab 45 1BOF 2408 5.1 18.2 1000
2 - 11-54 580 432 5.6 6,3 104 o8 51 52 5 BB 44 1B+ 2317 6.2 8.8 9.0
E - 155 56.7 81L& 8.1 B4 108 98 1 a3 JER WY a4 B0+ z.32 5.8 183 38.5
2 - 1-57  E6.0 823 6.6 6.7 199 95 51 a2 FLA WY a8 1ha+ z.405 a1 5.2 100.1
“ wT 12-57  §1.4 326 5.8 5.3 w97 51 a1 15 6.2 a 160+ 2,428 4.2 6.8 1050
a 3 12-5 578 356 5.7 6.2 100 98 48 3% i1 8.0 27 160+ 2400 4.3 16.9 1002
£ WwT 11-58  s6.9 310 88 5.2 100 9w 51 a i 63 47 150+ 2.438 3.7 161 o3
3 wT 180 87,5 33,3 4.1 8.1 00 98 50 30 4 4.z 41 50+ 2.438 I8 i5.8 iot.e
wT 181 ST.7 3B 8.3 a1 09 9T 75 48 32 B 6.8 35 150+ 244 25 16.9 LI
WT 1161 569 926 5.1 &1 160 88 8) 52 a2 18 5.4 41 150+ z,42 2.8 8.1 .6
c 1165 588 L3 4.7 8.2 100 9T w8 B 1 i 5.0 33 160+ 2430 3.7 6.1 1006
wT B-65 887 BLE 45 5,0 100 95 T8 4% a0 13 47 a2 160+ 2,45 5.4 6.2 o7
[+ B-d5  B8.2 30,7 5.8 6.2 s 98 78 4 EH 1B 6.2 27 7L 7425 4. 16.5 100.8
M 454 534 353 6.8 5.0 100 98 51 28 [CE B 48 O+ 2,391 5.3 7.2 100, 0
- ti-66 53,7 332 8.3 8.0 100 98 54 34 [ X' 41 150+ 7,393 5.4 8.9 100.1
- 158 B6.Z 334 5.5 4.9 100 o8 60 az i 5.4 40 180+ 242 3.6 5.2 e
-- 1-87 860 3.6 6.3 5.3 100 o7 5L @ 11 & 4B 160+ 2,434 B8 16.5 1B
W 12-57 B8.1 @07 6.3 4.9 41 95 48 a i1 6.6 as 1504 2,457 2.8 4.5 102.8
C 12-67  BS.4 3.1 64 5.1 190 98 50 3 17 &7 50 150+ 2,460 2.8 4.7 102,38
wT 11-58  B68.& 3I0® 6.8 4.7 T I H 48 a1 8 6.1 a5 160+ 5454 3.0 14.3 1026
. c 1i-88  BE.8 316 6.5 5.1 100 98 50 i 17 6E 52 160+ 2,408 2.5 14,1 103.2
] WT 1-80  BT.2 .4 5.3 5.1 190 97 49 w18 5.6 42 1504 L4768 2.1 15.9 105.6
2 c 1-80  B&.D 311 5B S.1 198 98 48 L 18 6.1 45 150+ 2464 2.6 15.8 08,1
WT 11-81 57,4 303 5.0 109 97 T8 50 a1 15 5.6 41 160+ 2,472 2.2 1.4 103.4
c 11-86 G678 3L& 5.4 6.9 100 67 B0 50 52 8 5.0 50 1504 2,456 2.0 1.1 102.8
WT 11-83  57.7 36 5.8 4.8 190 88 B3 51 3 11 62 a3 150+ 2476 2. 14,9 1016
[ 183 BS.5 23,5 5.2 4 108 88 B3 52 8z 11 5.5 41 156+ 2468 2.5 1.8 1081
WT 8-65  BT.0 P23 5.3 4 100 98 B4 50 a 5.6 40 150+ 2,485 L& 1.8 105,98
[} 8-85  57.3 3.8 5B 5. 19 98 82 50 31 17 6.2 56 150+ 2,479 2.4 14,1 1033

Lane= numbared west to ERBL.

©} M = mix anmple, © « core from contor of lase,

WT = core from whee!l track, Dashee indicate
coren lzken ot rexdom locationa,

o)

Penotrationn of _
original sophalt

50 {Saction 54 all lanes, Seotfon 5B Lams 8) (4}
81 {8ection 5B Lanes 1, 4)
2 (Bectlon 5B Lane 2}

=2 -

Mazximum theoratical
rpeaitic gravitiea

2,530 (Section 5B Lanes 1, 4}
=4 2,593 {Section 6B Lanan 2, 3}
2,539 Soction 5A all lanes)




SECTION 6. EAST TEXAS TALCO CRUDE

. Gradatton of Exiracted Aggregete
A jomtian | Date Midure Amtysta, % F pussing Ingicatsd siove Rasavered Asphult M;“‘:;M % B | el i Campaction
Sampied Sampied n acille, Minerel
s Ll F RV ;{.;50 P 200} Bitumon | 5/8 E va | ass ‘ i | w ; 4o | 80 1 z00 P"“ﬁ:‘;{‘“”“imﬂnznyl,qan‘ s vy (2 | Yol al‘:;':“ Aggregste] .
4 - B
-5 B3B8 342 0.0 6.8 00 9r B2 43 3 16 8¢ 44 is0s 2,2 Z.dB4 5.2 2 18.6 100,60
1i-b4 55.5 33,2 5.9 5.0 FL ) Bl 4% 3 1T 6.8 46 ik 2.2 2,410 6.8 s 1.2 1002
156 B8.8 524 6.5 5.4 JULIN 62 41 3§ 17 1.9 4 104 .3 2,412 4.8 12 1.5 100.3
- 1-57 546 829 6.2 5.4 190 89 63 42 34 1% 8.5 47 150+ 0.2 2435 4.9 78 16,7 1035
wT 12-57 BTl 322 6.5 5.2 100 87 60 &0 22 17 6.9 31 150+ 8.3 2,418 8.5 78 5.8 1018
= 5 12-57 B9 4L3 6.1 b1 JUCI T 44 38 32 1T 83 48 148 8.4 2444 0. 77 6.7 jUinG
S.i WT 1188 572 315 8.1 6.4 JUTI 61 40 3 17 6.4 42 50+ 0.8 2432 3.3 Ll 4.5 162,09
H c 1-58 30T 88y 50 6.3 Ho B 62 41 32 18 58 4 81 6.1 2,42 8.7 k&l 5.1 1.6
K WT B0 59.5 29,8 5.4 5.0 1w 87 a0 2§ 18 5.7 a2 4% a.4 2,45 3.2 8 18.2 e, b
[} =60 §1.3 3LB 5.8 5.4 e 87 40 40 31 17 81 4 105 [ 245 3.5 8 18.9 w1,
wT 1161 54.5 33.B 6.2 5.4 90 98 83 53 42 35 18 8.6 a5 69 2.8 2.451 3.4 1 18.2 102.9
c 11-62 56.3 325 5.8 8.4 gy w8 a1 5 40 34 1T B2 43 [:38 5.8 2. 440 3.8 7 18.5 1615
WT 11-83  BS.3 332 5.4 5.2 e 98 B2 52 4% 30 17 5.7 40 [ L6 z.482 2.9 81 15,8 102.4
< Li-gd B8 3d 6.8 5.1 190 @8 BO B2 4 3% 16 6,1 a1 8t L 2464 5.2 (o) 15.2 102.1
wr 865 B8.2 3.6 5.0 5.2 169 98 18 B2 41 32 A6 5.2 a7 &5 %2 2,466 4,2 k) 15.2 02,2
I 5 8-65  BE.8 3z.9 5.t 5.2 190 85 77 Bt 40 8% 17 5.4 a8 46 24 2,488 4,0 T4 6.5 1880
=
B
N m 854 573 313 6.2 5.2 L] 50 40 41 17 6.5 46 5 L8 z.413 4.8 7z .5 100.9
4 -- 1-54  36.3 316 7.8 5.5 e 55 43 43 17 b0 42 135 6.3 2.388 4.8 59 8,7 29,8
E’ - =36 B6.6 8.6 8.8 5.3 e 88 £ 40 34 14 b a2 47 0.4 2.3 6.8 58 1.6 88,3
b - 157 B2 BLE 8.3 6.5 00 9 51 2% 31 18 8.8 e BE 6.2 2,426 4.4 2] 7.4 55
E| . Wt 12-57  59.0 501 5.8 5.5 100 949 4% 38 3¢ 18 &1 ad a0 0.2 2.438 0.8 8 316.3 1510
g% c -5 6T.B 3.7 5.2 5.2 00 98 56 @8 3 18 55 40 150+ 0.4 2,451 4.4 el 6.2 1.6
B 5 WT i1-58 587 26.3 6,0 5.0 08 o8 4 98 31 1 B3 25 ] 9.% 2,387 5.5 Y 1,2 89,3
il wT 1-66  5B.5 30.5 .9 5.1 w0 98 4 30 3¢ 1§ 6.2 26 3 8.2 2,386 5.3 78 7.7 8.3
WT 1161 8.8 32,7 b.4 5.3 04 99 BE 62 40 418 BT 25 12 2.2 2.423 4.8 T4 IT.® g0, 4
wT f1-63 57,8 a3t 5.4 5.t W0 ¥ 83 52 38 30 18 6.2 28 28 2.6 3.480 3.0 80 16.0 w018
o 11-68 374 Ay &4 50 100 89 62 52 A0 31 17 6.8 28 19 2.1 2428 4.3 ki ] 15.9 ion§
WT A-B5 58.2 3m.1 4,0 4.9 o 98 60 48 BT 2L 17 4.9 21 7 1.6 2,887 5.5 a7 14.7 59,3
o 8-65 56,5 320 4.5 1.9 toe 98 &0 5¢ 38 52 18 4.9 23 8 3.9 2,385 8.0 45 17.1 95.8
- wT 1163 56.4 32.p 5.4 6.1 b0 9B @) 51 46 33 11 5.8 25 5 1.9 2407 5.1 a8 15.9
< 1-83 5.7 304 5.0 &3 108 97 78 47 37 B0 15 5.3 23 7 2.0 2407 5.1 a8 15.9
g WT 8-65  B6.§ 332 5.3 5.1 108 978G B2 4 82 16 5.4 52 24 2,2 2,487 5.8 75 15.8
[+ B-86 BE.O  33.9 6.0 6.0 108 88 81 Bl a9 31 16 5.2 23 2.2 Z.425 4.4 3 18.3
WE 13-63  58.0 329 6.7 5.1 100 ps sz sz 41 3@ IT 8.0 38 104 1.5 2,472 2.8 &3 1.7
b c 11-68  &7.1 3LA 5.8 6.3 we BT 78 st 46 3L 18 8.2 38 89 1.3 2,435 4.0 8 18.7
g W B-g6 57,6 32,8 4B 5.0 e g8 80 sL 4B a2 15 5.0 31 az 1.8 2.456 8.2 8 16.2
[ 886 58,8 33.3 4.8 5.0 e e8 78 s 4b A% 1T B 31 34 1.1 2.426 4.3 73 5.8
b <
'
B-B4 555 334 8.0 5.1 we 97 LE @ 15 88 43 B0+ L3 2,408 Bl k] 17.¢ 190, ¢
11-64 B4.B 343 B4 61 190 100 sg 42 3 1§ 83 48 13§ 1.8 z,423 4.4 3 16.3 100.7
156 548 335 6.4 5.4 e a8 52 48 34 17 &8 34 86 2.5 Z.40: 5.3 T 19,4 85,5
- - =57 558 331 6.0 5.1 S 6L 4F 38 11 4.3 k] 142 3 2,450 4.0 i oo 1001
WT 12-57  54.5 348 5.8 5.1 100 BB B3 43 35 2B a9 a0 135+ 0.3 2,483 2.2 81 14,7 Loz.4
= c 12-57 56.8  33.8 5.8 B.L we 88 [ L4 3@ 17 5.8 37 18 0.3 2.412 4.3 T 18,8 toe.2
= wT 11-58  68.3 338 4.8 5.0 we g9 51 41 32 15 6.1 34 15 0.3 2,450 3.4 8 18.5 1018
H ] c 11-38 56.4 53,8 B.7 5.1 FLO-T ) 1] 40 am 18 a0 30 as 0.2 2.421 4.5 k& 167 1e9.6
‘ K] WT =00 B0 0,3 B4 6.2 00 90 a0 41 32 1§ 5.7 32 25 a.5 2.445 3.8 78 164 1918
o B0 S0 324 5.5 5.1 g0 o8 48 4r 32 14 5.8 8 28 2.4 2,438 3.8 70 15.8 1014
wT 11-81 87.2  893.6 4.8 5.0 100 9T B2 5@ 40 a1 18 6. 27 18 L4 2.448 3.5 1 i5.2 1617
© t1-81  68.7 425 6.8 5.0 100 88 8¢ GO 4@ 38 14 6.1 28 8 1 2,402 5.2 3 7.8 9.8
WE 11-63 880 42,7 6.F 5.0 106 98 81 &1 40 3z IT 8.0 a4 28 i 2,405 2.8 Bl 14.7 1925
c 1163 66,2 a5 62 [ Wwe 8BS 53 42 3 18 85 42 & 2.9 2,446 8.0 w9 15.7 188
wT &85  S5B.3 42,4 4.5 4.6 06 98 6 43 38 31 15 4.7 20 H! 1.7 2,47 35 6 4.6 1017
c 385 57.0 3¢ 5.0 5.0 o0 84 78 56 40 32 15 5.3 at 2 2.4 z.384 8.0 ] 1.8 8.1
M Bt 67.84 302 4.8 5.4 109 51 5% 30 18 1.2 48 B0+ L8 2,406 4.7 73 It 10¢.8
1154 548 340 5.6 5.8 100 52 42 @ 18 BB 43 26 6.1 2.404 4.9 73 18,1 95,8
168 BR.T 32.B 6.0 B.8 109 52 41 52 iF 6.3 36 55 2.9 2410 4.7 k) 38,1 100,90
- 1-57 85,4 22,6 6,3 5.7 109 51 41 32 1B 6.8 W 143 8.1 2,426 4.0 77 7.4 iR
wT 12-57  56.3 22,6 5.9 5.3 109 50 48 B3 17 &z ai 70 2.5 2.406 4.8 72 7.1 go.8
< [3 1257 3.0 35,3 5.3 5.4 100 49 48 3@ 16 3.4 30 53 0.8 2406 4.8 73 17.8 9.0
H wT 1i-58  56.0 33.3 5.3 5.4 190 sl 41 51 i 5.8 a0 12 (¥ 2,416 . 4.7 8 17.4 0.4
4 WT 1-8 58.7 906 5.8 &1 100 47 38 30 15 39 26 H o1 2,287 5.6 48 175 99,1
= WT i1-63  8T.0 324 5.0 5.4 o0 g2 B9 40 32 16 5.3 28 17 2.0 2424 4.t 8 17.1 09,5
& WT 11-63  58.4 306 5.8 5.2 100 61 49 38 81 16 6.1 23 ? 2.5 z.41z 4.2 74 18.2 100.5
= c i1-63 47.2 3.4 6.1 5.3 W - 40 ¥ 17 a4 ] 7 2.5 2.430 3.7 78 14.4 1811
g wWT b.85 8.5 LT 4.8 5.2 199 MR 38 20 13 4.9 13 1.8 2.412 4.8 73 18,4 1001
& c 8-85 58,7 32,8 8.1 6.4 100 T B0 4L 3 16 6.4 28 11 1.9 2,435 8.1 77 18,1 1013
E B-51  58.3 31,0 5.3 5.8 100 98 52 28 24 1z 6.5 4 156+ 0.8 2,413 4.5 " 17.3 0.0
g <B4 55.7 32.7 6.0 5.6 w0e o7 51 41 32 15 6.4 38 87 2.1 2.324 B [} 20.8 98,3
5 i-88  B5.2 200 6.3 5.5 186 97 52 42 33 14 b8 32 44 2.2 2.048 .2 o4 20.9 97.2
= - 167 B6.1 &L 6.4 5.1 w0 o7 51 41 31 15 8.4 30 35 a1 2.090 5.5 n 19,8 99,0
- WT 12-57  BS.Z A9,t 6.} 5.0 e 98 47 38z 5 6.0 27 31 a2 2.012 6.2 85 7 38.3
o c 12-B7 85,8 dki 6.8 5.4 we 07 60 4L 3 1Y &8 26 21 46 2,060 6.9 23 9.2 975
3 W 11-58 574 82,0 5.8 81 e 98 5t 40 2E 14 BB 29 5 51 2,088 5.5 88 g 9.0
) WT 160 §1.0 LB 5.9 5.2 w0 a7 5 46 30 16 6.2 ki 4 a0 2,098 5.9 a8 18,4 8.6
wT 11-61 584 332 8.1 5.3 e B9 84 s1 46 22 17 6.4 25 3 2.5 2,387 6.3 1 17.9 99,4
wT 1i-83 5831 815 6.3 5.1 e 97 78 4B 3F 0 15 5.6 25 7 2.5 2.398 5.2 L] 18.8 98,3
C 11-83 8.1 51.1 &% A5 100 o8 718 49 3B a8 14 2 22 3 1.8 2.373 8.1 €5 17.4 98.3
WT B-66  57.3 2.1 6.3 5.4 100 98 &1 52 39 28 1§ 6.5 23 8 2.6 2.402 5.9 T 17,2 99,5
< B-85 552 41,8 6.2 5.0 180 98 B3 H6 39 ¢ 15 5.5 1y ] 2.4 2.0 6.3 54 18,1 98.9
B-5¢ 55,5 33,7 5.0 5.2 we 3§ 52 41 33 17 &% 43 181 L8 2.3 5.6 8% 18,1 108.9
11-5¢  55.7 333 6.0 8.2 o 98 52 41 32 18 83 44 EET N 2.468 6.1 7 iT.8 100.5
156 56.B 32.B B.F %3 e B8 60 40 3 15 6.2 43 FEYREN 2,436 3.9 7% 16,3 101.9
- 1-57 B4 327 6.4 6.5 100 B8 64 4 M 17 838 47 T T N 2,427 &5 (5 1.2 10t.4
WT 12-37 557 358 5.5 (R 100 108 63 41 35 18 B8 38 120 8.1 2,468 8.2 78 15.2 102.8
] 12-6%  65.9 3.0 8. [ 00 99 2 41 38 18 B4 38 [ 6.4 2,437 5.8 % 16.5 16L.8
- wT it-38  E5.9 33.0 6.9 5.2 10 98 52 41 38 18 6.2 40 o+ g4 2.468 4,1 20 5.5 102.8
@ < 11-68 658 33.1 6.3 6.2 100 98 52 41 32 18 8.4 42 32 0.4 2,438 L@ 7 18,6 1858
g wr w80 863 3.3 5.9 (A 190 8B 83 41 3 11 8.2 4 [ [ 2.450 2.4 £ 7.0 102.4
- < 160 BG5S 32,5 6.4 5.3 BT T 52 40 3@ 18 4.8 48 107 0.4 .43 2.8 77 18,8 1048
wr 16 66,1 33,1 6.8 5.2 16 es 83 55 41 32 6 &9 a3 45 2.% 2,441 a7 T 6.1 02,0
c -6 BT 3L9 6.1 5.3 W0 8 B2 B0 3 91 38 54 40 BL 2.1 .43 3.8 70 16,8 e
W 1-83 68,8 32,5 B.7 5.0 o B 8 5% 40 3 17 40 30 108 LE 4455 3.8 7% 6.2 102,58
[ 11-83 58,6 33,8 4B 5.4 106 89 82 54 4 J2 18 3.1 i % 2.2 2.4 3.8 78 16,2 101.5
W 8-65  AT.T B2.5 4B 5.0 e g5 80 51 38 28 15 6.9 £ 47 2.1 2.455 3.8 80 159 108.7
[} 5-65  68.7 32,8 0.3 5.2 08 9 83 s 40 31 16 B.8 32 30 2.2 2.460 3.4 kL] 15.5 102.4
S et
61 (Section §B Lanen 3, 4
18} | snes numbered west to onat, ¥} panetrptions of _ j 63 (Section §B Lane 3) ! ) pravimum thearetical | 2+ %8 (Section 8B Lanes 1, 3)
) 31 - mix sample, € = core tram sentoy ol tane, originel saphalt ~ § 64 (Baction §A ail lencs) spegitic densitias '} 2+ 505 (Bection 8B Lanes 1, 4)
WT = ore from wheel track, Dmshes indicate 55 (Section 6B Lane 1) 2,636 (Seclion 84 all lancs}

aored laken at random laotigns,
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APPENDIX B

BINDER COURSE
Summary of Laboratory Analyses of Bituminous Concrete

Section 1, Wyoming Crude, Refinery A
Section 2, Venezuelan Crude

Section 3. Wyoming Crude, Refinery B
Section 4. West Texas Winkler Crude
Section 5. Arkansas Smackover Crude
Section 6, East Texas Talco Crude
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SECTION 1,

WYOMING CRUDE, REFINERY A

Gradation of Extracted Aggregate

Middure Asnlygls, % Recayared Aaphall Meraured % Voids % Voide in
Looation Dote % passing indlcated sleve | % Filled M1 1
0 M - Spealito e seral
Sumgle P2 IR0 [P 10 | Blumen |1(0) | 374 Ja/a [ 4 | 1e | a0 | se | zup {Penctrsticn ZDuc!lHly IAﬂh. %] Geaviryle) [Volde anuh jAggremmte
AUmen
Mix | 884 76.9 BB 4.3 86 8L z8 26 a2 B0+ 1.8
- .
; ) WwT 1-63 705 26,4 4L s 78 38 30 26 2l 105 2.4 I3 168+ 2,2 %496 2.8 78 w7
o c 362 &1 2E.7 4B 8 0 88 32 28 %@ 100 R.5 52 150+ 2.9 2478 A6 T4 e
i g WT 865 679 28,0 4.1 8T 83 83 32 23 23 1L,0 2.1 22 113 Ly p468  as T2 9
= c s-6s 69 as7 44 we 17 88 3@ 38 2% L0 39 26 we+ 19 Bsr 4.6 69 4.8
) w wT 13-63 56,0 284 4,5 88 71 40 34 31 B 120 2,3 23 150+ 2.9 2,424 5.6 6 16,0
4 © 168 882 270 4.6 % 67 89 12 23 23 1L0 2.3 27 180+ 1,7 2488 &8 T 1.4
3 wr 8-65 6.3 26.4 4,5 89 B 85 31 28 21 8.3 1.9 21 150+ 1.4 2,410 66 6 16,2
e 845 TP 1.7 44 i0A Iep @6 B 2 2% &6 23 28 124 LT w39 6.8 60 1.
55 673 8.0 4.7 62 35 2 123 31 150+ 1.8 w42 48 10 16,8
157 714 B4 42 b2 32 28 25 a1 168+ L1 B4 5.6 o7 15,8
- WT 18T 0.0 2E.5 4.t LR T 35 150+ 0.2 a4 6.2 & 16,86
g1, ¢ 2-57 T4 2.8 4.3 64 36 3 29 a4 150+ 0.4 2,436 51 68 16.5
15| wr 158 TLY 24E Az 58 32 28 35 28 150+ 0.3 2,454 44 dp 4.2
g1 F] wr -60 74,8 2L7 0.5 65 8 25 2 24 150+ 0,2 2.437  6,& 62 13,4
ga{7| wr 183 s6& 78T A7 Mz 38 3 30 23 ILD 2.4 21 156+ 2.1 M43l 5.8 68 18.8
E 4 wr 1363  6B.3 289 4.6 88 17 3 4 88 2l 48 12 28 s+ 2.6 2,487 8.3 75 15.5
0 < 11-63 73,4 22,1 46 85 71 81 2 24 1B HO L1 23 150+ 1.9 2457 4,3 11 14,8
5 WwT 565 0.7 ¥E.E AL 98 15 88 2 2 M 42 29 18 74 I B B I ] 14.2
& c 865 62,1 267 4.E @8 77 86 31 28 23 4.6 2.1 19 121 1.9 248 &7 68 4.7
12
@ 158 659 29,3 4.3 a0 ® 8 30 150+ 2.6 2,428 5.8 &7 17.0
1-57 890 26,3 4.7 66 35 3 24 30 150+ 2.3 2436 5.1 68 16,5
wT 12-57 087 219 4.3 52 46 a2 21 1B0r 13 244 48 68 1.3
. ¢ @67 BB BEE 4.6 T a8 - 81 28 37 B0+ 0.3 20468 8.8 14 15.0
wT W53 704 254 4.2 65 8z 28 6 28 150+ 0,3 2,451 46 69 14.8
c LBE Op 4 2L 4D 68 a4 v oy 40 N R 152
M w1 180 B9.G  26.0 4.4 70 3¢ 4 27 1 150+ 0.5 2465 4.8 1 14,8
Bl ¢ 160 85,6 287 4.7 FLI TR TR 1Y 30 i+ 0.2 2484 4e 1 18.8
3 wr }i6i 8B4 ZLE 4L 87 a7 32 29 23 9.0 2.6 18 84 01 2458 43 70 14.9
< Li-61 8B.1 29,3 4.6 67 85 ;2% 23 1L0 2.2 35 160+ LE 2,462 41 74 15.2
WwT L-gd TR 2% 4.4 9T 6L 29 24 2 1 7.8 L2 22 150F LT %508 m.d BE 1.3
c 11-83 B30 26,4 46 100 %8 85 81 28 22 1.0 1.6 30 160+ 2.2 24TE 5.6 15 14.4
wI 8-86 654 289 4.8 % 42 B3 30 27 Bl 8.7 2.2 30 16g+ L4 24T A5 15 14.0
© 855 GB,4 2¥,2 44 L 7B 3§ 3T 8 I3 00 B3 35 160+ L3 2468 44 g 4.1
p vy
<
55.3 28,5 4. 24 &1 35 O3 2 1604 2.8 2410 A9 &8 1.7
50.5  26.1 4.7 85 88 @0 ¥ 2 1S+ LA 20488 4.3 T 15.4
728 233 3.8 ss a3 2 zd 23 W0 05 2407 8.3 59 15.4
Y12 248 A5 82 a2 @ 20 a2 1S+ 0.1 20480 5.4 67 6.4
- TLE 248 4D o6 84 39 26 33 10+ B2 m4GE 40 72 14,5
s T8 245 4.6 50 33 38 26 1 150+ LI B8 40 T 5.4
A T0.h 249 4.2 5L @4t &8 30 W0+ 0.5 Z.eTd A8 Th 4.1
L 88.2 272 4.8 74 4t B2 28 81 150+ 6.2 Z.4se 3.0 78 2.5
69.7 26,0 4.3 69 36 51 27 8l 10 2,8 22 145 0.9 f4s 54 BB 15.4
8.3 2.8 4B 49 87 88 ¥e ¥ 1Lg R0 1q 180+ 0.4 2453 45 T 155
0.5 28,4 41 W 72 B8 B0 26 Bl 100 2.4 a8 150+ 2.2 2,485 28 T8 7
69.31 ®6,7 4.2 81 70 38 3T 28 2% iBA 25 32 150+ Za 2,478 9.8 T4 13,8
gz AT A3 w1 88 @p 39 #4122 gng 2.3 27 186+ L9 247 55 T 1.5
69.2 265 4.0 87 79 86 8 28 22 10.0 2.2 25 1504 18 ma4am 5.7 T4 .2
it 867 285 4.8 L 8 1804 2.7 2418 5. 66 1.1
187 L4 244 4.2 50 a2 28 a5 150+ 0.8 2,418 6.2 62 15.3
W 157 69.4 36,2 4.4 [ L TR a2 ioe+ 0.9 z.BS BB b4 18.1
e 1267 2.8 3.2 8.9 81 ar 1 =t 2 180+ 2.2 442 4,8 80 14.4
@i wr 11-58 69.2 26.5 4.3 65 36 30 28 40 s+ 0.2 2,49 5.3 66 15.5
1 wr 160 78,1 220 4.0 s8 B w1 #4 31 1+ 0.2 2,443 4.8 66 14,4
At wr 161 BT.0 BB 4.9 W0 A 33 A 23 9.0 1.7 27 124 2.5 2,448 4.7 TL 18.2
g WT 11-63  65.7 28,7 4,8 &7 8L 41 86 8 25 iz 2.1 a7 iser 1.4 Z.460 41 13 152
2 € 142 657 279 A8 se 71 835 3@ =8 3@ 9.0 3.4 z0 ez m4m 5.8 83 15.7
5§ wT S5 a8 pr.3 A4 85 7T 48 @ 29 8 BB L0 28 s L2 2des 3.3 1B 14,4
& [l B-65 87,1 28.5 4.4 98 B2 45 85 38 23 1L0 2.4 22 160+ L3 2420 5.8 65 15,0
&
o 106 669 2.3 4.8 71 88 a4 ar 36 e+ 2.2 2413 6.0 65 17.1
g 157 70.68  25.8 4.2 6 54 a0 27 36 160+ L2 2433 5.7 64 15.8
’ £ WT 12-57 LB 242 4 41 @0 21 26 25 teer 17 BB 8.6 88 15.1
5 © 1R-67 87,2 2B.4 4.4 61 40 23 B0 87 i3 0.1 2418 5.8 64 18.1
© 1wt 1158 BT 26,8 4.6 71 34 ap 28 27 e+ 0.8 zdse 8.4 o7 15.4
g1 wr 168 738 2R3 AT 55 se =1 ® 2 10+ 04 2488 5.0 64 1.8
31 wr -6t 715 2.2 4.3 6 52 2B 35 30 no L7 22 122 29 Z.ds0 4.8 69 14.8
wT 183 9.3 265 4.3 81 67 88 9l B8 33 130 1.8 8o 160+ 2.0 .42 5.7 8B 15.4
c 1163 660 20.5 4.5 86 TL 48 35 31 24 1.0 2.3 21 150+ 1.8 2408 6.4 62 16.8
WT 8-66 66,5 27.2 4.8 160 60 4r B4 26 32 8.4 2.0 28 B+ L0 Z,443 4,0 6T 1.8
c 8-65 &7.6 27,0 4,5 08 65 8 43 28 22 8.3 2.0 23 160+ 1.4 2,429 5.4 8B 15.9
166 880 270 4T 7 48 33 29 a7 150+ 2.5 2,428 6.4 67 15.4
357 69.1 254 4.3 71 41 a3 28 57 160+ 0.2 245l 4.8 70 15.8
wT 1257 46.0 #8.5 4.5 8 40 81 30 38 159¢ 0.1 2R 47 T 16,7
c .6 26.5 4.5 68 a8 a0 ey a2 150+ 0.4 2463 41 73 1.2
wT e e 42 2 31 28 26 51 160+ 0.2 447 4.7 88 8.7
. c 8.5 250 4.8 C I R % 180+ 0.2 2412 8.7 7§ 14,8
W 160 712 2B 40 64 4 29 E6 27 150+ 0.3 2,488 8.8 71 1.4
5 < =50 6.2 203 8.5 B4 24 23 21 k] 1o+ 0.3 2,448 4.7 4 13,1
S owr 1161 69.8 28,7 4.7 G5 @8 3¢ P 20 9.0 L& 21 113 1.5 2458 43 12 5.4
c -Gl 0.1 257 42 67 35 a0 27 Rl 8.0 R.1 0 150+ 2.5 D455 A4 83 fre
wr LERY 6pe 268 4z e Te 4 m o @8 3 e %z 83 150+ 3.6 2488 3.1 17 13,5
c 1-63 70,2 25.7 4.1 p& 70 41 &2 27 21 100 2.8 29 150+ 3,0 2,478 4.7 713 13,7
wr B-65 69,8 26,0 4.4 68 0 B9 4l 2T Bl &% 2.4 21 B+ 1.1 2,448 4.0 48 15,8
c se5 6n5 26,1 A4 5§ 78 38 31 ¥ 2l &8 Bt 22 160: 1.2 20486 4,0 72 4.3
p S

) §ines sumbered waat to epal,

o}

L = core from center of lane,

WT = eave from wheel track,

23 10 porocnt pasacd 1-1/4 in, steve,
@ Penetraion of originad asphalt = 62

) Mrselmun theoratical specific gravity = 2,568

=29



? SECTION 2. VENEZUELAN CRUDE

Mixture Anglysie, B Gradetion of Exiracied Aggragaie Recovered Asphalt Measured = Volds [ Voids fn o
Locatten | Date % pussing indicuted sieve spseific & % | Filied | Minerel
Samplod®®] |Sampled | g 1g 4 pig [mymnen | 1600 }m | 38 | 4 } 10- l 0 I B0 I 200 1’9“5(;’,“‘“’“ Duetitty [on, ) Gravisy(®) |Velde | WHth aggregnie
wmen
Mix 8-54 TLT 24,0 +.3 53 29 27 25 43 150+ 1.4
LR 26.8 4.5 TI a7 32 28 36 150+ 2.3 Z.421 8.7 L1 16,3 N
8.5 272 44 745w %9 36 10+ 2.6 5425 568 &6 16,5
WT 66,2 2B, % 4.9 qt 41 a4 ag 37 150+ & 2,418 61 [ 7.9
< GER] 27.4 4.4 T B8 32 28 34 150 Z.2 2,447 4.7 L3 15.2
- wT 68, 8 27.1 4.3 13 a7 31 28 43 50+ &4 2,141 4.9 B4 15.3
% c 67,3 24,0 4,9 " EL & 20 40 IB{H+ 4.4 2,427 5.5 a7 18,7
& wT GB. B 28.8 4.4 e 37 at 28 36 1Bt 44 2,458 4.2 1% 15,0
ll':{ 1o Ti.0 24.8 4.1 hi:] 35 ag 28 39 160+ 4.8 3.414 5.8 [=] 15.7
il wT TH.8 25.8 4,2 K3 a5 a0 7 2 0,0 2.1 28 149 1o Z.438 B.1 €6 150
C 66,7 24,8 4.5 e 40 34 30 24 11,0 2.4 a4 124 1.0 2.413 8.0 a4 14,7
WT 685 27.3 4,2 98 1 3 3z 28 Zz 10,0 2.2 37 180+ 2.8 449 4.5 -1 14.4
< BS, 8 28.8 4.8 97 ki 41 34 30 23 10.8 2,1 ar 47 2.4 2,462 4.5 71 15.5
wT BY. 1 8.8 4, ag % 38 93 30 22 11.0 2,0 a4 150+ 3.2 2,47 3.4 T8 15.2
z © 57.8 2.4 41 o7 73 38 33 28 22 0.6 2.2 52 10+ 1.5 z,495 5,1 68 5.8
o
I 1-38 qL.8 24.2 4.8 62 33 2B 28 29 150+ 4,8 2,417 5.5 82 16,3
.-f:j} 1-57 B7.9 27.5 4.8 e E 35 2% 29 128 i.g 2,333 9.2 B3 19.8
; WT 12-57 70,4 26,6 4.1 .1} 34 30 27 29 150+ &.8 2,418 B.8& B3 5.7
N < 12-57 T 25.8 4,6 " az 29 2% 28 150+ 4.2 2.407 B.3 83 179
% o W 11-58 fir- - 27.2 4.0 14 At 32 a8 bt 150+ &2 2.451 4.6 88 14,4
= § WT ~G 714 24,9 4.1 43 az 2B 25 . 23 150+ &6 3,438 5.1 kit 15,0
5 = WT 1i-61 0.3 26.8 4.1 :ti) 35 30 27 3 9.0 1.8 a8 124 1.7 2.43% . 45 i8.1
@ wr ii-g3 58.6 27,2 4,2 ur el 37 32 23 2w .G 2.4 27 160+ LB Z. 445 4,8 &7 14.5
c 1-83 8.3 2nZ 4.5 @y 73 a7 32 28 12 5.8 L8 28 145 20 243 52 87 15,8
WT 8-65 67, ¢ 24,1 4.5 35 71 43 38 29 23 E.1 2.2 24 119 1.2 Z.414 £.0 B4 18,1
13 A=86 48,1 26.6 4,3 48 74 ar 23 25 23 9,8 2,1 18 12¢ 1.3 2.424 8.4 64 i5.6
- WT 24,5 e 94 L5 a4 28 26 1 ine LB 25 150+ 2.4 Z,ddd 4.5 &7 13,9
2 © B4 4,1 9 74 36 82 29 23 11,0 2.3 25 160+ 2.5 2,452 5.3 64 14,7
ki wT 27,4 4.4 37 87 38 42 3 22 8.4 18 28 127 1.4 z.428 55 66 15.7
o 2.1 4.2 1e0 88 34 2P 26 B0 0.3 L8 21 B0+ L1 244z 48 BT 1.8
- wT k1-83 T8. T 25.2 4.t e i 36 34 27 a2 ito 1.7 3% 150+ 2.4 2474 a.7 it 3.1
w ¢ £1-63 B35 24,3 5.2 97 8 87 32 32 22 100 u.8 38 150+ LB 2.445 48 B 4.5
g W B-65  £8.4 94,3 43 100 &g TS 2 Zz 8.8 2.1 36 130+ 1.2 2,475 3.8 14 LN
< e85 3.9 255 4.3 94 68 38 3 27 =L 100 2.1 38 150+ L6 2457 4,5 10 wy |
1-58 68,8 21,0 4.4 738 38 32 28 38 160+ 2,48 2.408 .0 L1 i5.6 \
1-57 £6. 8 28,4 4,7 89 4x 4 30 36 158+ 2.4 2,448 4.7 7L i8, 2
wT 12-57 68.3 B4 4,38 Tt 38 32 29 EE] 160+ 0.3 2,428 5.5 85 5.7
< 12-57 B8, 7 25. 8 4,4 i) 25 31 25 ag 150+ 0.2 2,441 4.9 BB 6,3 .
WwT 11-58 Ti 1 24,1 4.2 a7 34 24 26 29 160+ 0.5 2.428 B.5 Bf 5.7 M
E C 1158 678 a7.% 4.4 12 33 33 25 30 150+ ot 2,448 4.4 ™ 15,3
; WT 1-8i 53,8 25,2 4,0 3 38 31 27 29 150+ &4 2,437 8.1 65 .4
B < 1-69 The 23.3 4.3 il 3B 3 28 24 150+ 0.4 2,428 5.5 4 15,1
3 wr 11-61 B8 20 4.0 6 86 82 28 22 10.0 2.2 st 148 2.4 z4e0 6.5 ed 15,1
c 1§t BRI 3B 45 73 3B 38 2% 22 100 2.2 3t 1s0: L8 ndee 66 A2 11 ,
WT 11-63 B7.2 28,8 4.3 a5 76 41 33 30 23 15,0 2.4 37 150+ 2,2 2,487 3.8 72 3.3 "
< 11-83 T 25,9 4% ik 16 38 &30 21 z1 1.0 2,2 258 142 T 2,450 1.6 48 144
| WT B-85 4.5 26.9 4.8 48 % i3 32 28 22 11,¢ 2.0 26 150+ I 381 2,441 4.9 &8 154
< B-6iB 84,6 27.1 4.3 94 B8R an a3 28 z2 8.9 .0 26 150+ ] Z, 441 4.2 k2 14,5
88.1 2%.4 4.5 13 an 33 28 37 150+ 2.7 2,385 8,7 L33 12
£3.3 27,3 4.4 13 38 93 b:4- ix 150+ 9.3 2,418 5.8 64 8t
wr #3. 9 7.9 4.1 5 37 3t 28 31 150+ 8.2 2,428 5.1 -1 i5.9
o~ 84, 8 26.5 4.6 [:3:3 as a1 28 n 160+ e.¢ 2.432 5.8 67 16.1
o wT 5.8 27.5 4.8 % 38 a2 28 k) 158+ 6.3 ¢.482 %4 87 16.1
% wT &7, 4 28.1 4.5 71 a? 32 23 23 150+ 1.4 2,427 5.5 86 6,2
_ - wT 8.8 26.B EN: Livd EL 31 29 b4 e 1,8 1 73 1.2 2.422 v 87 17.8
15 wy @5,2 RT.B 4.3 190 78 24 31 20 23 1L .3 23 82 2.9 st sz o8 15,3
3 c 48,4 38.4 4.2 180 97 86 31 23 23 108 2.3 22 124 3.6 2.4 56 B85 6.0
5’ wT 68,6 26.2 4,2 48 83 35 a0 27 28 8.5 2,0 26 150+ 1.5 2,403 B4 31 8.6
a c 88,3 &T.Z  4,F ¥ 74 8§ 82 B 23 5.8 2.0 28 1mor 1 2415 6p 84 16,4
=3
: 168 67,7 27.8 4.5 0 12 & 29 kL igo+ EN B.6& Bg 15
9 1-67 48,7 15,8 4.7 BY 40 32 2E 38 150+ IR 4.8 T2 i 4
B wT 12-67 68,7 2g.4 4.9 70 40 kel a0 36 i+ Lo 5.5 48 112
] c 1257 700 257 4.8 @ 85 30 o7 10 e+ oAl P 15,5
«@ - wT 11-p% 68.1 21,2 4.7 ki3 39 a2 29 33 150+ &4 4.6 1t 15. 2
4 WT 1-8p Tl & 24,3 4,1 4 i3 b 25 29 150+ 0.4 5.2 48 4.9
= W 11-8% 71,5 24.5 4,0 a7 a3 29 P13 23 &4 1,5 28 B2 i3 4.8 a7 14,5
wT 1188 Th4 255 43 88 g 37 3L 2¥ 2l 100 %4 P 148 1 PR 143
€ V-6 7TO.5 25.3 4.3 85 67 38 80 26 31 10,0 2.4 2 o 2.4 53 68 15.3
wT B-65 B3. B 24,0 4,2 23 65 a8 31 21 21 8,8 2.0 21 15+ IR f.6 L1 i6.5
C Bafl 71,2 24,5 4,2 fid L 34 28 28 20 8.6 2.2 21 135 14 4.8 1 14.4
1-56 [ 28.7 4.6 70 39 as 31 34 IBQ+ 2.7 2445 4,8 e 15.8
1-87 6.1 27,2 4.7 T3 3 a2 28 34 160+ 2, B 432 5.3 68 I6. B
wWT 12-37 BE.3 ar.d 4.2 59 38 3 23 30 iBo+ LR 2,430 5.1 Ly 35.2
C 12-57 T 247 4,5 . 111 &3 28 23 31 150+ 0.2 2,431 5.3 87 gl
wT 11-54 L] 28.3 a.7 B3 a8 A2 36 3 1B+ 0.8 U] 8.4 BE 18,1
c 1i-58 706 252 4.8 Bs 83 38 28 33 B0+ 0.4 243 5,0 8 15.2
‘; wT 1-B} 59,8 26.B 4.4 (1] 35 v 7 3 150+ 0.6 2,445 4.4 [3:3 i5.5
& < i-84 7.7 24.4 3.9 65 34 28 i 28 150+ 1.2 2,462 4.5 B8 4.1
= wr 1i-61 843 365 4,8 G4 46 35 a2 B4 10,8 2.4 33 125 2.k o.es A9 TS 16,0
[ 11-81 474 28,1 4.8 B3 ar az an 23 iL8 2.4 a7 118 2.8 2.441 4.9 i 18,8
WT 1i-83 48. 4 28,0 4.5 88 70 34 al K] 23 1L 2.3 aa 150+ 2.4 2,482 3.3 b 4.3
[+ 11-83 48,8 26.0 4,3 8y o KE] I 28 23 10,8 2.1 246 110 2.3 2.480 4.2 T 14,5
WP . @-es 485 284 43 8 &7 37 A1 2 28 &7 2.0 P 1B 18 2418 4B T 149
c 4-85 88T Z8.E 46 82 T3 L a2 24 22 e 2.2 24 150+ 12 2,481 4.2 T2 15,9
S M
1} 1 nes mumbered wost to sast, 1} 100 porcent passed 1-1/4 1u. sleve,
@ @

C = care from centar of late.
WT = core from wheel track,

Ponetration of originud sephelt = 60
{9} Maximom thaoraticel apecific gravity = 2. 568




SECTION 3.

WYOMING CRUDE, REFINERY B

TRAI
MICHIG

SPORTATION
AN DEPT. STAT
TRAMNSPORTATION LANSING

=31

EHIG

SRR A
?m.g?—%? 5 59

Mixture Anslysis, % Gradatlon of Extracted AgEregnte Recovered Aophuli Mezsured % Voida |% Volda in
Locstion | Date % pusying indioated steve Spacifi. Yiited | Minoral
samptedl®) |sampten | oo | 3 4o | Bisumen § 160 iaM 3/8 40 I 50 Feneightlon | nuctiniy ash, o | 5731 ek ai‘:xirt:‘on Apgreguie
Mix 554 LS BT 4,7 Moo 2 38 150+ 1
1-86  B6.6  ZE5 4.5 P a1 150¢ 2.3 r4AG 6,1 45 17.4
57 6RO 213 4.7 49 13 28 28 16s 1w a4W 5T 66 6.8
wr 3B-§7 78.2 8.8 3.9 a2 o om 25 1s0s p2 zeM 45 7 154
c 51 BT 255 4.7 sz 21 34 150+ 0.4 2415 5T 86 16.8
wT P R S A N AN 31 w21 .28 X R e A 15.3
a c 1B 8O3 BB 4.6 s a0 38 B0 0.3 EAd0 &7 78 5.7
= wr 160 70,7 248 44 34 26 Es W 150+ 07 24w 4.3 11 138
H c 160 0.5 M.e 4.3 4 28 28 i e+ p2 248 40 2 15
3 wT I8F BT.S 2T.5 4.7 5 82 29 23 10.90 13 16+ 1,9 46 45 7 15.9
c 1-61  B8.3  26,8 4.9 a8 31 26 24 i 43 e+ L2 n4ds 44 73 0.3
wT 11-65 84,7 8.5 4.8 98 38 33 30 24 1.0 P 1504 Lo Base 2.5 W 13.9
c 1168 76.8 25,3 4.4 86 53 28 =6 21 10.0 36 150+ B4 B4BT A8 T 1.4
wr B-65  59.%  26.0 4,1 94 87 ap 2T 22 10,0 a2 tse+ L4 L4917 2.6 8¢ iz.5
= o ¥45 T8 w18 4.8 BB 38 a2 e 23 l0.¢ ! e+ L2 B4 45 T 155
S
E 56 €8, 5 4,4 41 L] 24 28 150+ 1.6 2,468 8,1 83
o 2.1 42 a2 2 25 41 156+ 0.0 244 &8 69
& wT 87,7 a5 38 38 29 £7 w6+ b0 2418 5.5 66
3 3 850 4.3 s a2 32 150+ L1 2435 48 o8
2l wr 1.5 4% FYO 28 150+ 0.0 A42] B2 BE
2y wT 6.4 ) 4z @5 80 25 156+ 0.4 258 6.5 62
g1 wr 561 51 41 34 30 24 ILe 2.2 21 100 12 2397 64 85
s wT 4p.4 4z % 38 3 8 A% 3.0 2.3 38 186+ 28 24 5.8 86
o 8.3 i om 40 @ w22 fl.o B4 31 is0r L8 2431 B8 66
wT 0.5 40 es 3 a0 3 2t ag Rt 2 B0+ 1.3 2401 B2 00
c §9.2 1 m sy oz 2 22 BT 2.l 28 B+ Lo w4 B3 83
wr 1163 48,7 281 4.2 g8 34 30 2T &0 9.0 R a7 10+ 2.3 Z.465 3.7 05 13,1
- c 1168 9.1 246 4.3 @ a5 w2 o 2.2 38 B0 B0 2as 41 7 4.1
g wT B85 68,6 26,0 4,4 D8 34 8% 2 20 ke 2.1 24 137 L1 z.ase 5.1 67 15.5
ks c 865 69.5 28,1 4.3 3 95 s0 27 2y 8.3 2.2 2a 150+ L6 2412 58 63 15.7
wr 1183 684 0.7 a4 98 42 35 M1 24 110 2.3 35 B0+ 2.8 zaTs 3w 1T 5.8
: c 1-83 B84 20,3 43 8 3 m o2p 2 10.8 LT a7 1A+ 2.6 BARL 3.1 77 1.5
g wr WoED  BE.® 28,6 4.5 100 41 34 80 23 10 2.4 22 150+ 1.8 z.Am 5.4 68 5.6
B c 8-65  69.5 26,1 4.1 89 B st 27 oz 82 2l 29 180+ 1.5 4485 4.5 88 1.1
156 648 90,2 4.9 42 s a2 4g 150+ 3.5 2,424 8.3 &0 w1
187 068 5.3 4.9 39 3¢ 0 40 150+ 2.2 2446 4,5 12 16,1
wT 167 884 7.1 4.5 35 a1 u 38 150 6.t 244 46 70 153
c 68.5 06,0 4.0 s 31 28 31 B0+ 1.5 2,412 BB 65 166
- W 6.4 5.8 4.7 58 a2 21 42 10+ 0.3 zade 47 73 35,2
g e 1.4 2Ea 4.3 3z = 24 35 F R T I S 15,0
A WT 59.7 258 4.5 36 a9 - 21 13 R Y T 143
i [ W3 w5 2.2 as an a3 156+ 0.3 3484 41 71 4.1
WwT 897 22 41 381 2 21 169 2.4 45 s L1 2.3 4B 71 15.9
c 59.0 26,5 4.5 36 31 28 2z 100 2.3 1 150+ L2 2381 2.0 48 1.5
wT sE1 Zt.7 4z 87 46 33 28 23 1.0 2.8 25 160+ 2.5 2.48% 9.8 4 18
¢ 8.4 263 43 85 s 81 28 22 o 2.0 30 160+ B0 B4l8 55 62 14,5
wr 88,7 2.0 4.3 88 3 @1 B8 2z 16.0 2.2 27 w6 LR L4is 4.5 67 1.8
c 8%.2 285 4.3 85 38 a2 28 21 10,0 2.2 28 1s8+ Lo 2407 &0 63 6.2
1-56 28,3 4.3 36 4 28 25 159+ 08 242 .51 & 15,5
157 8.0 4.6 33 a3 2 28 180+ 3.1 2.418 5.5 66 16,2
W 12-57 284 4.8 38 36 8o 25 150+ L7 2,422 5.4 63 18,9
c 12-57 7.7 4.5 8F a2 24 &2 150+ 4.1 2,432 B0 {13 15.6
= wE 1158 28,7 4.4 os a8 27 m+ 81 2485 5,2 &7 15.3
E wr 160 8.6 4.4 34 3w e 20 1807 b4 2428 5.3 67 15.5
N wr 11-81 26,1 4,6 a3l 22 22 e LY 19 74 LT 21 5.5 64 15,6
z wT 11-63 284 3.9 190 ar a1 28 2 .0 B2 30 10 LB 2,440 4.7 86 L8
3 c 11-83 265 41 88 3 38 28 20 8,0 LB 25 150+ L7 zdal 5.0 66 1.7
P W 5-85 7.8 4.4 180 PR SR S Y 24 19+ L5 2418 B8 €0 15.0
a c B85 25,3 2.1 98 s @0 37T 20 9.1 2. 14 124 L1 zas 4.9 BB 144
0
d 1-86 B4 %4 40 3 30 26 150+ 1.6 2413 5.4 64 15.1
g 157 66,1 L8 41 3 8 26 156+ 1.5 2415 57 87 17.3
G wr 187 T a8 At 28 26 23 150+ 0.0 2422 5.4 62 1.8
2 o s8R 4.5 8 31 28 25 160+ 2.9 248 5.4 66 158
e wT 158 69,4 4t 81 8 2E 150+ 0.2 2434 5.3 65 15.1
g W 180 70.4 11 moa o2y 25 150¢ 0.2 2,428 6.1 88 150
3 wT 1161 66.5 4 38 34 30 22 11,9 2.3 P 138 La  asb 45 T2 16,1
wT 11-63 727 37 b 88 27 28 Be 9.0 L9 18 a2 T2 2,435 48 85 8.7
c 1563 BB 41 m a8 32 B 23 1L0 2.4 10 120 21 2445 46 o8 1.1
Wi 865 871 [ 41 a4 A0 B3 160 2.1 81 1B+ 1,7 2,461 8.6 78 14,4
c 585 69,5 P a8 81 2 B2 114 4.2 5 B+ 34 240 5.5 64 15,1
1B 86.8 a0 5 38 30 a1 1+ 80 24 8B B 7.6
1-87 808 5.2 @ an 44 0+ BL B4SE 3,8 76 1653
WwT W57 705 iz o By 28 34 166+ 47 431 54 68 158
c 167 8B4 45 5 31 28 54 1sa+ 8.6 B.4I8 4.B 69 18,4
wp 158 B4 4.4 3 a0 27 0 156+ 8.3 BT 4.8 69 15.5
c 1158 9.8 48 35 3p a7 35 19+ 8.3 2488 &8 70 16,9
M wT 160 %2 47 Ay 7 40 180+ 0.3 2,488 8,0 18 1.2
B c 150 8.4 4.9 87 B 28 34 Wm0+ 01 244 43 73 15,1
A wT 100 863 P 49 34 34 24 15,0 2.2 3 150+ 2.0 2483 3 5 18,8
c 1381 65.4 5.0 88 8 30 22 1Le 2.2 35 156+ 15 2,418 4,8 7) 16,8
wr 1165 485 L1 owm M @ o B 1 2.3 33 150+ 2.7 BT a7 143
o 1188 6.7 45 e s ap 27 M 9o 2.1 10 1§+ 2.1 2478 5.5 78 .4
WwE 8BS ET.4 48 1 a8 a1 2% 28 9.6 LA 55 B0+ L6 247 34 T 4.8
c B85 69.9 PR 8T a1 2 Bl 8,1 2.2 30 o0+ L3 B4R 4.5 68 150
) Lence numbered west o cast ey
. 00 percent pusaed 1-1/% In, shevs,
® & - coru from centor of lage. @) penetration of arigtnal saphalt = 64
W = cere from wheet track. ) Mextrums theoreticnt opectffc gravity = 2. 560
T




SECTION 4, WEST TEXAS WINKLER CRUDE

Mtnture Aralyols, % Gradation of Zxtrasted AZEToTets Reaovared Asphalt Mozsured % Volds |% voide in :
Loeation Data % passing sleve Spaclfio @ | Filled | Mineral
&
pledf] Ri6 | P 1o |Bltumen | 1{0) Im | 378 ! 4 I w | 0 | se [ ae0 {POTOIE puuyey . giGravityte) fValds | IR fggrogate
Meix B-54 699 25,8 4,8 55 80 28 27 6 160+ B
iz Wt 1163 883 210 8.7 88 86 41 33 28 B2 10 2.8 1 150+ L8 B482 Az & wr | -
- s 1183 68.8 26,9 4.1 81 85 4 a1 27 21 a0t 1.3 kL] 159+ 1.7 2,432 .4 65 i5.4@
g wr s-5 875 %83 42 @ & A0 WM 80 23 1.0 2.2 30 150+ L0 243 5.3 66 16.1
K} c B-65 8B.E- 27.5 4,1 B8 66 38 32 . 23 2l 9.4 2.0 28 150+ LT .48t 6.4 84 15,60
. - wr 1143 7.8 pde 3.8 70 48 92 2B 25 2 100 .0 28 118 2.4 2,483 . 42 6y 18,5
. € 11-63 7L.3 245 4.2 83 B4 3% 29 26 2l 8.0 2,0 29 150+ 18 p.4de 46 @8 16,4
H wT 84§ #5.5 20,8 4.1 85 0 4F 8 3i 35 120 BRI 29 I50+ 14 2440 81 88 16,8
= ¢ B-65 89,1 27.8 4,1 93 68 B8 31 28 B2 8.4 2.4 28 150+ L6 2,441 51 48 15.0
158 85.8 26,8 4.4 83 86 4% 23 L1 155+ 2.2 2.487 6.4 62 15,8
187 600 2.6 4.4 86 86 a1 28 36 150+ 18 2416 &0 8 8.2
WT 12-57 622 2004 4.4 s¢ 5 A 28 az 180+ 0.4 2,397 6.8 B 1.0
— < 1257 70,8 23,4 4.2 58 33 28 28 32 190+ 8.4 2,450 4.7 &8 14,7
gl= wr 1358 669 383 4.8 2 38 23 a0 : 34 50 4,3 248 6.0 65 171
ERl wr 160 B85 6.9 4.4 & 86 a1 23 33 150+ 02 2480 448 12 154
413 wT 11-51 8.5 286 4,8 6L 38 33 40 24 iL0 LS 21 s Le 2,48 5.3 89 i1
& wr 1102 69.1 26,8 4,1 oz 60 38 3@ @8 22 8.0 .t 27 a8 L8 2,443 5.0 66 .7
< c 11-6 994 26,3 43 S Bl @4 80 27 8 9.0 LS 27 8 22 p4d8 41 69 15.8
s wT B-85 055 29.7 4.8 p§ 6B 40 3 3k 25 12.0 2.5 78 149 L3 w488 6.3 64 1.5
g c 465 631 29.4 4.9 84 6% 46 36 o8I A4 1.0 2.0 28 150+ 1% 24T 5,6 7 170
g 158 6T T4 4.7 B3 BB 47 20 48 150+ L6 2408 6.8 63 17.8
1-87 8T8 278 4.5 88 87 a2 29 4 150+ 2,4 2,408 5.3 &3 .0
WT 1257 8T8 205 4.7 s6 a2 29 48 160+ 0.3 zad 41 13 15,2
© 12-57 85,7 28.4 4.9 188 4 81 45 160+ 5.0 z,890 1.0 62 18.4
wr 1158 61.8 215 4.7 84 38 ;29 40 150+ 0.5 z.afl 8.3 T4 15.9
c 1-68 713 24,3 4.4 B9 9h 28 28 12 150+ 0.4 24 5 64 16.1
b4 wr 160 720 28,8 4.l B0 23 25 2§ 33 150+ 8.8 2455 45 6d 14.5
E c 1-66 714 24,5 4.1 63 a2 28 26 41 150+ 0.4 2.488 4.5 B8 14,5
= wT - BL0 803 4.7 74 4B 3 a2 46 1,0 2.8 36 130+ 2.6 2,47 38 73 15.8
c 1.4t B5.6  29.8 4.8 62 39 36 Al 26 10.¢ 2.3 41 150+ 1.6 2,408 5.1 89 1.5
wr 1i-63  69.5 26,4 4.1 B4 81 &7 31 28 22 I0.0 2.9 24 136 2,1 z.48 33 74 13.3
c 163 88.4 264 4,3 pp 79 86 sp 28 23 18,6 2.1 33 10+ 2.4 2,498 41 72 14,8
W 566 698 204 3.8 84 o8 B8 31 28 B2 9.4 B.§ 32 150+ LB 2,478 8.7 71 1.8
e 8-65 70.6 25,3 4,1 el 6 85 28 26 21 10.p 2.2 38 150+ L§  zde8 45 69 4.5
. 4
156 863 20.1 4.4 w42 a3 80 40 160+ Lo z.4% 8.3 66 16,6
167 66,2 33,8 4.9 t 88 st a0 10 150+ 0.8 2,406 53 8y 171
WT 1B-§7 6L 1.4 87 a8 3 29 a8 150+ 62 2.438 8.1 67 15.5 T
¢ 1257 69.8 4.2 60 36 30 27 39 150+ 0.0 2448 48 6B 15.0
_ WwT 11-38  67.1 26,3 4.5 68 38 3} ag 38 130+ 0.5 2,445 48 g9 15.8
£ e 1568 8A.3  BB.E 4.5 S8 84 30 28 4 105 0.6 Z.434 5.3 67 16.1
- wr 160 88,8  26.5 4,8 63 38 41 28 a1 150r G4 2,478 3.6 76 16.0
E c 166 72,3 3.7 4.0 82 B8 28 25 31 130+ D4 Z455 4,5 en 14,1
= WT 11-61 86,8 28,5 4.9 62 87T 43 30 2¢ 12,0 2,3 38 160+ L1 zass 4 T 16,1 .
c 1-61 674 20,8 4.8 8 47 83 2 2 190 2.1 40 160+ L2 2488 5.4 @8 16,9
wT 1163 674 229 45 8 T8 8% 3 z8 23 1.0 2,1 37 150+ 2.5 w488 2.2 M 13,3
c 1i-82 B85 2M.2 43 82 &7 37 A2 pg 28 1L R4 38 180+ 3,3 2488 41 12 14.6
WwE 8-85  68.0 278 4.2 94 74 98 52 30 P 100 2.1 5 150+ L9 2,450 47 6% 181
c §-65 60,7 28,9 4.4 B8 72 46 34 ap B4 8.6 1.5 29 150+ 10 2.4 5.3 66 15.8
158 65,85 28.3 4.9 6 87 84 31 49 150+ 2,2 2400 63 65 18.0
1-87 85,9 26.3 4.8 56 34 30 &8 10 150+ L9 2401 8.8 63 7.8
wT 12-57 6T.6 294 4.7 se 86 a2 28 35 I 03 24l 82 6 7.2
c 12-87 886 38,8 4.5 81 58 8 2 34 B0+ 0.0 3.4%6 5.7 &6 18,8
= w1 1158 BT.I 28,3 4.8 8 41 84 30 40 160+ 0.3 2401 64 62 1.4
H wT 180 65 801 4.6 85 40 35 82 36 150+ 0.1 2400 66 82 T4
3 Wwr 1161 885 26,9 4.8 64 38 a1 28 21 10,0 L% a8 180+ 2.2 2488 6.6 65 6.0
g W 1185 75,0 20 3B 86 & 3 35 26 40 9.8 2.1 28 150+ 1,8 2,438 6.1 &4 0.2
= c 1:-83  88.7  27.9 4.3 13 66 37 52 28 3% 80 2.8 3z 180+ 2.3 2,420 B, 8 B3 154
; wr B-55 04,5 272 4.8 ®f 7t ar a2 2§ 2 AT B0 ) 150¢ 14 24 82 e 18,3
gt < B-65 68,8 7.1 4,8 g9 67 87 32 28 21 8,6 2.3 33 150+ L4 244 81 62 18.1
El 186 88 2.3 4.5 61 85 92 29 48 160+ 1.8 4% 52 67 16.8
z 157 8T8 1.5 4.3 82 37 33 28 4 1o+ L7 2480 5.5 8 15,2
g wr 12-67 78,0 23,1 0.9 56 30 28 24 31 150+ 6.6 %42 6.5 83 4.8
9 c 12-87 858 2.2 4.5 58 36 3 28 37 150+ 0.6 2.434 6.7 &7 17,3
@l e WT 11-58 8.6 218 4.6 70 8 R 29 a1 180+ 0.5 2,43 5,1 8§ 18,9
H wE 160 % 25 46 g 37 ar 28 3¢ 150+ 1,1 5,488 5.6 70 18.2
K] W 11-61 28.6 4,6 64 36 51 28 22 10,0 L% 1 LG+ 2.6 2.458 4.4 72 8.7
WwE 11-63 €8.8 26,8 4.4 84 67 3 52 28 22 10.0 B0 ) B 20 2,488 4,0 78 14,8
o 11-63 70,2 25.5 4,3 Bt 64 730 27 2% .0 i 32 B0+ 2.4 2,464 4.4 ™ 1.7
wr 8-65 6B 27,1 4.4 91 64 B7 32 28 Bz 81 2.1 28 150 L8 zd3  5E 81 16,8
c B-85 7.1 248 41 91 57 55 28 24 20 8,8 1,9 27 166+ 1.8 2438 8.3 65 i5.1
156 6.4 8B 4.7 w88 93 80 22 10+ 2% 2,440 BL 08 18,5
157 TL1 245 41 Bt 83 28 24 iz 150+ 2,7 2,451 4.7 88 14,7
WE 1257  69.7 36.0 4.3 §9 @ as g7 49 150+ 0.4 3,467 40 72 14,8
c 12-57 882 Bl 4.7 56 36 31 28 I 10+ 0.2 2498 5.4 68 6.9
wr 1158 70.5 24,0 4.8 [ O a0 150+ 0.5 2,471 3,8 74 15.0
c 18 L3 380 4.1 6L a6 3z 28 an 1B+ 0.4 248 &4 67 18,4
T wr 180 63.8 200 4,4 65 86 30 27 36 ts+ 02 z.487 3,5 T8 1.8
H c 160 TO.B 25,0 4.2 63 88 30 28 ! 150+ 08 zd80 8.2 Ta 13,5
3 WT LBl L2 283 4.3 61 36 4 38 22 10,0 2.2 28 119 Zo 2448 45 @B 1B.0
! 1i-p1 88.4 20,0 4.8 9 47 9z 2a M dLo 2.3 48 160+ 2.8 2458 44 ;@ 16.7
wT 1.2 0,0 %58 41 88 B3 35 98 37 22 L@ 2.1 2 150+ 2.8 3,408 3.0 M 18,3
c 1188 7L9 242 4,8 @ 81 3 % g5 2L 80 Lg 36 180+ L7 2B 3.4 N 8.1
wE 866 7L5 24,4 41 8p & 93 B9 8¢ @0 7.5 LB 30 150+ 1.4 2488 40 T 13,8 .
c §-65 70,3 26,4 43 83 38 084 28 27 1 9.8 2.9 38 150+ L3 241 3y 14,4 .
\_ .
) Lance mumbered west o east. 1) 100 perount pusaed 3-1/4 fn, seva.
® © = cors {rom center of lane, ) Penetration of origioel esphalt = 01

WT = cora {rom whes? track,

1€ Mot mura theozetd cat spuotic gravity = 2,571

. 3 -




SECTION 5. ARKANSAS SMACKOVER CRUDE

C = core from center of lame,

W = gora from wheel track,
ael 1) Maxtmum theoretieal specitio gravity = 2. 560

Penetration of original paphall = 60

-33-

Mixtara Anatysis, % Gradation of Exlraotod Aggrogata Reoovered Asphult Measured % Volds |2 voida tn
Lecation | Pate : % paasing indicated alove Specific Filied | Mineral
Sampled® |Swmited [ 1y {1 s § petuen ] 10} tsM ’3/& I 4 [ T PV TS l 2o | Ponsyation I Dottty raviepte) i | Argrogate
Mix B-54 g2 26.6 4.3 61 at 28 2y 48 158+ 1,14
1-56 8.0 27.3 4.7 57 40 34 9 40 156+ 2.2 2,433 4.8 i 15.9
15T BAT 268 4.7 e 3 22 2a 10 16+ 2.0 L4380 40 14 15.4
wT 12-59 48,2 7.4 4.4 &7 49 a3 23 z3 150+% 0.2 2,404 4.5 ki 16,4
[+ 12-57 0,8 24.8 4,8 a8 36 30 6 48 150+ 4,3 2,42t 6.1 87 16.5
WT 11-88 §7.4 28,1 (%1 T3 41 34 z29 38 150+ LU 2.4488 3.3 " 4.3
E [+ 11-58 8.6 5.0 4.4 &7 36 33 27 33 150+ 0.5 2.445 4,1 it 4.1
- wT 180 oe4 2R 4.3 B8 36 a2 29 13 180+ 0.5 2460 5.6 14 188
El c 1-8¢ 41,8 -3 4.6 T4 44 53 29 41 150 4.4 2,471 3 78 4.1
Cl wT 1i-61 68.5 28,8 4,1 87 38 32 27 22 9.0 2.3 37 136 *8 2,458 3.7 %6 .B
© U-BL 666 288 4.8 7o 42 35 3 2 10,0 2.4 e B0+ Lo 246 42 1 15.6
WT 11-83 65,8 26,1 4.1 at 70 i a2 27 22 i0e 2.6 o1 150+ 1o 2,485 3,3 6 13.2
c 11-63 qL9 24,4 21 a7 5 a6 an 25 21 g 2.2 41 150 2.4 2,478 2.8 76 12,1
wT B-85 69,2 8.9 4.1 BT &3 29 33 28 22 Lo 2.2 3¢ 150+ 1.6 3,50 1.3 B4 1.8
I < 8-65 68.8 26.8 4.9 23 a7 39 3z 27 22 2.6 35 150+ 1.7 2.460 3.6 k&3 3.0
g
= i-56 HE. B 26,8 4.4 60 6 81 28 34 150+ 2.7 2,398 6.9 63 18,2
ﬂ L-57 46,2 8.8 5.0 &7 3B 33 o 3 s+ 2.8 3. 442 4.2 4 18.28
2 wT 12-57 B8, 8 8.9 4.2 84 36 30 27 35 350+ T1 2,336 5.8 62 15.8
ﬁ < 1%2-57 68.9 28.B 4,8 81 36 31 24 a2 150+ L3 %402 5.8 L1 16,6
= L WT 11-5% 58,6 26.90 4.4 51 a6 30 27 35 160+ .2 2,414 5.2 BT 16,8
2 g wT 184 HLe 25.4 4.0 81 34 2% 26 32 150+ LN 2,444 4.2 kit 4.0
E 5 wT 1i-81 871 28,1 4,8 1o 2B 3% 29 24 1.4 Z.p 34 pl:g 2.0 2,428 4.8 ™ 16.3
ﬁ wT 11-53 75.3 8.6 4,1 E:{:) 52 9 24 21 17 7.8 L2 a2 1B+ L3 2, 444 4,2 0 4.0
c 11-83 73,7 23,4 4.9 A4 1] 31 27 24 18 9.6 1.8 24 27 2.6 2, 460 3.5 13 13.¢
wT B-£5 £8.6 7.2 4.2 88 Ti 38 32 28 az 9.2 2.3 2% )3:0d L4 2,467 3,3 s 13.2
s 8-85 8.2 26.7 4,1 a3 1) 37 31 it 22 B4 2.2 24 }34 LG 2.455 3.7 73 13,7
- WT 11-63 €3.6 oLT 4,8 92 T8 dd 37 33 28 13.0 ni Z5 4% o 2,410 5.5 1} 15.38
=3 [ 11-8% 58.3 27.65 401 a8 T3 35 31 23 25 12,8 2.3 24 3t 1.8 2,386 &0 62 15.8
g wT H-85 $9. 6 6.3 4.1 81 TG 26 30 28 22 e 2.9 25 51 11 2,445 4.1 k3 1401
c 885 72,2 24,1 BN 78 61 4z 28 26 a1 .0 1,9 26 21 0.8 .386 [ 1) 5% 4.8
wT 1i-83 68,7 %8.6 4,2 k-l T2 39 32 2B 22 11.0 2.2 8 ig0+ 2.4 . 4B3 2.5 L1 5.0
- c 11-83 69,1 6.6 43 @ T 40 32 28 22 110 2.3 a3 ™ 14 mags 5.4 5.8
5 W 8-85 6,2 2.1 4.7 86 51 43 ¥ 31 24 L8 2.8 az 150+ 1.8 2,441 4.4 72 5.4
w < 8-55 68,3 214 4.3 a7 TH 40 32 20 23 11,0 2.2 28 150+ 1.4 2.146 4.1 T2 4,06
=36 63,4 3.7 4,9 73 47 34 33 41 150+ a.7 2,446 4.1 74 15.8
1-587 68, 4 27,2 4.4 T4 Rl 32 28 41 150+ 1.8 2,445 4,1 72 14.8
wT 1%-57 64,1 28,8 4,3 B a7 a1 28 29 51 &0 2.448 4.0 T2 1403
c 1Z-57 68,8 26,7 4.8 54 ¥ 3t 28 aT 15D+ 02 2,424 4.9 69 16,8
WT 11-3H8 65.4 288 4.9 a8 a7 34 30 42 1504 &3 2,440 EN:] T 16. 4
E C 1158 68,8 5.0 4.2 T2 38 a0 27 40 150+ 8.2 2,428 5.0 a7 15.2
: WT 1-80 718 24,4 4.1 63 3z 28 25 ER 120 t.1 2,451 3.9 72 13.9
Ed < 1-~80 68,8 24,0 4.2 BZ 37 ar 28 az 150 &l 2,439 4.4 78 4.7
= w 1L-61 68,4 21.3 4,3 LK} 38 32 20 az 5.0 2.0 48 130+ 2.8 2,438 .4 78 14,7
ol 11-61 66T 28.¢6 4,7 &% 37 33 30 23 B.# 3.2 3B 150+ 2,4 2,402 5.8 a8 18.1
wT 1t-83 7.2 #0.8 3.8 ad &8 35 30 27 22 0.0 2.4 30 i3y 2.2 2:472 +t 75 12.4
C 11-63 68, 4 27.4 4,2 a7 57 a8 az p4: 23 1p.0 2.8 az 102 Z.8 2,454 1.8 7 141
wT B-85 6B, B 271 4.1 EE) 68 a3 a2 28 21 B3 2,1 27 1580+ 1.4 2. 435 1.5 68 14,1
c B-65 §6.8 a8.1 i, 1 13 Ti il 3 30 A3 12,0 2§ 30 81 i4 2,430 4.7 87 14,2
1-56 8.2 27.2 4.6 T3 36 31 28 37 150+ 2.8 4.8 (1] 6.5
1-87 69.9 25,7 4.4 (23 36 an 27 a7 138 2.8 4.4 71 5.2
wT 12-57 68,3 a2 4.5 72 3B at B k2] 15+ 9.2 5.1 63 5.9
T 3i2-57 66,8 28,3 4.8 B7 i) 32 30 ad 50+ 8.9 4.1 71 6.2
- o1 we ¥1-5B 68,8 28,17 4.8 [ 38 34 28 32 1604 8.4 4.8 B8 i5.8
§ wT 1-60 L 26.8 4.5 &7 a5 it} 2B a6 160+ 6.4 3.9 17 14,3
— wT J3 2031 67.5 7.9 4.8 B 35 31 2 23 Ahg 2.4 a3 145 2.9 4.1 13 152
1 wT 11-83 87,7 27.0 4.4 6 T4 40 a3 29 26 134 2.5 El [:] 2.5 8.5 73 .0
o C -89 68,7 27,0 4.3 4 87 a7 a1 a8 24 11,4 Z.8 25 25 2.6 4,0 ki3 14,3
3( wT §-65 [ 28.5 4.5 a2 T4 43 a5 a1 25 12,04 2,3 28 148 1.6 3.8 76 14,6
© C B85 67,8 28,3 4.3 a8 T 40 33 3 4 1.4 2.4 a8 a2 1.4 4.8 it 16,2
=
; 1-56 68,2 28,5 4.3 (33 as a1 28 az 160+ T 2.411 B.5 €5 15.7
9 1-87 68.2 27,1 4,7 B a8 a1 a8 a2 1fid+ 1.8 2,418 B.6 &7 1eT
s wT 12-57 64,2 7.3 4.5 &6~ 98 e e a8 158+ 6,4 2,407 b.8 8 8.0
% C 12-6% 7.2 25.7 4.1 & kL3 kL 27 3 159+ 0.0 2,421 5.1 €6 16,8
?} WT I1-58 2.8 23.2 4,3 5 ELY 27 24 4% 156+ 4.4 3. 428 4.7 89 15,2
=4 wr 1-61 63.8 26,8 4,4 a7 ae a9 28 ar 158+ 4.3 3. 488 5.7 74 14.2
= w 1-61 68, 6 28,8 4.8 B9 a8 3 ac i 1o 2.4 a8 159+ 2.2 4.438 4.4 W3 18.3
wT 11-63 67,3 a1 4.8 a7 T8 as 33 30 24 1.0 2.2 as 18 1.7 2,445 4.1 T 15.2
c 1143 48 26,0 1.2 ag Tl kL 30 27 22 1t.o 2l -l a1 a7 2,453 3, 73 14,1
wT B85 B85 28,0 4.5 97 T3 £33 a8 2% 24 11,40 2.4 28 194 i.8 2,428 EN: 63 15,8
o B-B5 89,3 26,3 4.4 13 T i a9 Fil Z3 8.0 2.2 22 i o4 2,414 5.3 L1 15.€
1-58 BE. B 2a.8 4.8 B8 40 3 :2id 38 159% 2.2 2,440 4.8 74 15,4
1-57 HB. 8 25.17 4.4 &6 38 31 27 48 158+ 2,4 2,448 4.3 71 14,8
wT I2-57 T1.4 24,8 EN B84 a6 28 28 a8 158+ 4.1 2,423 5.8 [ 14.7
c 3207 68,4 24,7 4.8 T 38 8B k1l a4 158+ 51 2,449 4.8 15 14,0
wT 11-B4 T0.% 25.5 4.3 T2 a7 39 27 38 150+ +HE2 2,445 4.1 Ta 14,8
jed i1-5B 68,4 25.8 4.7 B4 a6 EL) 27 42 150+ .0 2,483 3.8 6 15.0
- wT 1-80 88,3 26,9 4.8 B4 a5 a9 28 ag 150+ .4 2.49% 2.3 B 14.4
E C 1-80 T0.5 25,1 4.1 &4 az 2B 26 38 150+ 4,2 2, 469 3.4 75 a0
Bl wr i1-81 87, & 27.3 4.8 45 a7 21 a8 24 11,86 2.9 41 pEntid 2.8 2.488 2.5 a2z 13.8
c 11-81 63.3 7.0 4.8 &4 a8 31 22 23 110 2.8 40 150+ 2.4 2, 465 8.3 18 15. 0
wT 11-83 TLE 24,7 4.1 &2 &7 as 23 26 21 8.8 1.8 38 b1 2.1 2,458 2.4 Bl 12,6
o 11-63 L5 24.8 #.9 o3 &2 4 29 28 3 8.0 1.9 32 27 Lg 2,445 2.2 Bl 1t.8
W B=65 68, & 26,8 4.2 i & ag az 28 23 5.5 2.3 8 85 1.8 2,478 2.4 78 2.7
C 563 63.2 27.4 4.4 k] T4 ag 33 28 21 12,06 2.3 a8 150+ 1.4 2. 460 4.5 5 14.¢
1) L anes mumbered west o st 3 100 peroent paeacd 1-1/4 ln. stave.
& @)
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SECTION 6, EAST TEXAS TALCO CRUDE

Mixture Analysts, %, Gradation of Extracted Aggregate Recovered Anphalt Mensured %, Volds g voids ta
Locatlon § Dute ® pupsiog indicaled slove Spootfic | % | FiHed I'ppoors
Samplodf) $3ampled R | P10 beiumen | 1101 IS'M ]3/5 4 ] 10 | 40 f 80 iaw Punc;g;nﬁeh Ductility | Ash, %} Gravity(e) Volds m\mn Aggregata
Mix 3-54 676 27,0 4.8 72 a8 B¢ 43 1o+ .7 -
' ™
1-36 66,3 80,1 4.4 70 48 ¥ 3k ay 7 2.8 2,418 5.7 88 18,8
1-57 66,7 28,2 8.1 48 40 B35 B ar 120 1.4 2.408 5.9 87 17,8
WT 12-37 68.95 206.8 4.3 76 38 31 28 a8 wr 0.2 2.4 5.0 07 15.2
: < 12-57  THI 26,3 4.9 B 3 28 .26 42 160+ 6,1 2,422 5.4 87 18.4
; ~ wT 11-58  B8.§ 6.6 1.8 e 3¢ 30 2% 43 113 .2 z,414 6.7 46 16,8
i ) c 11-35 68,7 20.8 4.5 68 565 .40 28 35 88 2.4 2.448 4.4 71 16.2
= wr 188 GB.2 20,2 4.8 70 85 91 28 a8 £ 0.2 2,444 45 71 15.5
; 3 c 168 704 28,3 4.2 66 3s& 20 28 3 - 2.1 2,460 a.3 18 144
wT 1i-61 88.% 6.8 4.3 66 34 31 28 22 6.0 LB 38 34 Lg 2,450 5.1 47 16.5
[ 13-61 85,4 20.6 5.0 7L 39 a4 3 2@ 100 2.1 34 52 1.7 2,409 5.2 97 17.9
; wr 11-63 7.7 25.3 «0 88 56 86 &0 37T 31 10.0 2.0 a1 a1 L8 £.468 3.6 13 19.3
| c 11-63 68,3 27.4 43 4 T8 47 3 2 23 1Lp zZ2 31 40 3.0 2448 4.5 68 14.5
: wr g-86 9.1 R6.5 48 80 7@ 3 31 2 2 160 L% 50 ax LT 2.46¢ .8 7 4.1
: = c 8-65 66,5 27.2 4.3 8 63 36 %2 28 24 85 L@ 25 17 L3 2,406 [ 15.8
3
- 156 68.5 27,1 4.4 8 3 3 28 6 128 1.7 2,417 5.6 65 16.9
d 157 833 26.4 4.3 88 40 8z 28 5 111 L8 2,410 5.9 98 15.9
= WT 12-37 68.5 26.5 4.5 76 39 32 2B 33 125 0.1 2,086 6.4 63 7.3
& ¢ 12-57 678 27.5 4.8 M 41 33 28 at 156+ 0.4 2,481 5.8 18 6.9
zl3 WT 11-58 667 2E.7 45 7 42 3 a0 a4 77 0.1 2,448 4.4 T 8.7
B3 WT 1-69  T0.5 25,0 4,1 8 a6 a0 28 32 48 0.2 2.426 5.z 65 14.9
o} wE 11-81 802 280 4.8 64 39 M 81 28 2.8 1.9 24 20 LT n.412 BB 68 7.1
B wr 11-65 88,7 27,1 4.2 87 w4 43 83 28 23 1008 BB 22 a 1.9 2.441 4.5 8B 4.4
c i1-63 67,0 28,5 45 82 76 44 85 30 25 12,6 2.2 26 8 2.6 2,433 5.8 68 15.6
wr 887 2.3 4,3 9 65 48 33 B8 24 1no 21 23 15 1.8 2.401 6.2 8i 15,8
D [ 9-65 88,1 27.7 4.z 89 67 42 3 29 34 100 2.4 23 1 1.9 2,300 6,6 BB 18,1
. wT 13-63  70.0 ¥5.8 42 9 7T 44 32 87 22 ihLe 2.1 28 kL3 1.8 2,439 4.7 88 4.7
7 ¢ 11-60 7.0 25.8 4.r 83 7B 42 3 2T 22 4.0 2.1 24 [ 1.8 2,414 5.7 8 16.4
3 WT 5-66  $9.1 26,8 4t 9 T8 4% 3 2B 21 8.4 2,9 28 18 2,2 2,420 5.2 &5 14,8
e B-63  72.2  23.8 28 % 11 ¥ 22! 2B 20 9.5 Z.0 28 o ] 2,412 5.8 6t 14,8
WT 70.8 8.2 4.2 93 64 35 3% @ I 100 2.1 az 58 2.6 24T 3.z 16 .
T c 70.5 25.5 4.8 86 72 38 3 2 21 B 2.5 28 8 2.4 2,481 5.4 5 14.3
H WT 57,2 286 4,3 B 72 43 34 30 23 0.0 2.6 32 81 2.2 2,482 4z 7 4
= c 4.6 26,3 4.1 B4 66 38 21 2T Bl 9.3 2,3 az a3 z.4 2.427 5.2 66 4

1-56 8B4 28,4 4,7 49 AR At 31 13 L& 2.8 2.428 6.2 6B 16.3
1-57  TH3 6.4 4.1 8¢ 34 L 27 36 73 2.4 2,498 4.9 a4 4.8 -
WT 12-57 881 2L7 4.2 73 36 81 28 88 150+ 0.2 2.426 B2 88 5.8 .
c 12-57 813 21,B 4,2 6 @ 3z 36 150+ 0.1 2,408 5.9 63 5.9
- wT 3-58 67,5 283 4.4 73 @8 32 4 38 03 .2 2,443 48 70 16,3
2 [3 11-58 69,3 28,4 4.3 70 37 30 24 33 8 o2 2,403 5,1 82 16.1
P WT i-86  TL.B 23,6 a8 58 31 2?24 a0 45 2 2,420 B 70 16.3
ki 4 1-60 8.5 378 4.2 1% 36 81 @ 31 81 .1 2,413 5.7 B4 16.8
wT 11-61 86,3 283 4,4 65 &8 33 8¢ 25 1L,0 2.2 3 i 1A 7,464 4.1 2 14,8 s
c i1-61 67.2 28,3 4.5 72 87 32 80 B 1L8 LE 28 i} Lo 2,407 [T 16,7
wT 13-63 473 28,2 4.5 8 &4 5% 33 30 23 100 0.1 3t 82 2.4 2,460 41 " 1.8
[ 1368 67.5 28.2 4,3 9 76 3% 33 50 24 11,8 2.4 e 31 1.8 7,449 43 70 4.3
W §-85 98,1 27.7 4.2 98 72 38 3% 8% 23 108 L9 ag ] 0.9 %420 5.2 85 14.9
c B-65 68.2 27.4 4.4 a8 87 37 az 20 22 4.3 1,B 22 2 1.4 2,389 [ 59 16,8
1-36  88.0 26.8 4.5 & 37 92 2 a8 150+ 0.2 2.422 5.4 46 16,9
1-57 67,4 27.8 4, 72 38 a3 o] i) 150+ 1.6 2,427 §.2 58 16,8
WwT 12-57 66,8 286 4.8 78 40 a3 31 37 168+ 9.1 2.384 6.9 41 i7.7
[ 12-57  6T.1 28,1 4.8 8 38 @2 80 % 150+ 8.3 2,412 5.8 &6 i1
o wr 11-38  Br.1  28.4 4,6 T4 42 3¢ Qg a7 8 8.2 2,400 6.3 6% 7.0
5 WT 560 96,5 28,0 4.7 T4 38 35 39 3B 119 0.1 %0431 6.6 6p 16.1
wr 11-61 7T 28,2 4.1 89 3¢ 29 2@ 21 1i0 1.8 25 1 1.1 2,412 6.8 63 5.7
) WE 11-61  88.3 30,0 4,7 180 T4 4 35 32 26 13,0 2,1 51 62 z,4 Z, 420 5.5 87 8.7
o c 1i-63  49.4 24,3 4.3 48 63 38 30 13 2 0.0 I8 a2 81 ie 2,401 6.2 3 16, @
: WT 8-B5 08.4 27.4 4.2 8 87 43 34 28 22 12,0 2.7 25 24 2,4 2.417 5.8 1] 1B.8
5 < 8- 8.2 27.4 4.2 9 78 41 33 & 23 1L0 3.1 24 ] 1.8 2,406 8,0 82 15.8
>
2 1436 677 2T.6 4.8 g 40 33 g a8 g %.4 2.42¢ 5.3 48 18,8
2 1-R7  G8.p T2 4.8 7 41 42 24 38 160+ 1.4 2,424 54 8 16,8
2] wT 12-57  68.6 27.0 4.4 72 38 %1 24 W 181 a,3 #.419 5.4 5 16,7
E a 1257 728 232 4.2 g1 33 2 ¥ 23 lasp+ 0.2 2,408 5.8 83 158
@ WT 11-58 68,2 27.2 4.6 87 38 a2 23 40 128 0.1 2,416 56 68 18,5
5 wr 1-80 72,3 23,5 4.2 55 82 27 24 % 108 6,8 2,487 5.2 46 18,3
wT 11-61  T0.R 26,4 4.8 85 85 49 27 41 108 2.2 i 18 1.6 2.435 4.9 &8 5.3
wT 11-63 87,7 27.9 4.4 95 74 40 33 29 23 e 2.3 28 i8 2.4 2,437 4.5 B8 5.4
c 11-63 88,9 27,0 4.1 S0 6 38 3z 28 2z 5.0 £.3 27 3 2.8 Z2.418 5.8 113 15,3
WT 8- 671 28,5 4.4 9¢ 70 43 34 3¢ 24 12,0 2.8 27 15 LB %.420 B.5 65 15,7
[ 8-65 #9.2 2.7 4.1 98 72 44 84 29 2@ 1LO 2.8 22 i1 1.9 2.381 7.9 BT 14.3
1-56 B4.6 835 4.9 76 40 3 82 39 L] i8 2,424 5.8 &% H
1-57 84,3 26,9 4.8 62 38 ar a7 39 180+ 2.0 2,444 4.0 72 i8,1
WT 12-57 707 24,8 4.7 65 38 I8 28 42 150+ 1 2,425 B.3 L1 16.8
Q 12-87 68,3 ET.2 46 6 7 8L 28 i i+ 6.1 2,410 5.8 e 16.4
WT 1i-58 83,6 25.9 4.5 71 a8 ag 27 a7 140 4.6 2,437 4.8 [:1:3 5.6
- < 1158 6B.7 26,8 4.4 68 a4 28 27 %8 150+ 0,4 2,424 8.2 ™ 6.8
25 WL I-60  BE.G 6.7 4,7 og 34 a1 28 49 150+ 4.8 2,460 4,3 72 5.4
El c i-68 TLE& 24,2 4.0 #2  as 2B 26 kI3 141 4.2 2,167 4.0 4% 1.4
= WP 1161 8.2 26,3 4,3 81 38 351 2/ 23 100 2,8 o4 53 2.3 5451 4a Tl 14.8
I 11-61 88,9 B8 4.8 7t ar 81 2 2% 100 2.3 ag 83 2.9 2,415 55 86 18,2
wT 11-63  67.6 2.8 4.5 5 7L @9 a3 28 23 12,0 .8 41 192 1.8 2,488 3.8 75 144
o 11-68  67.5 28,2 4,5 9 7% 45 35 30 2 12,9 2.9 5 108 L 2.457 40 73 14,8
WT g-65  99.0 28.¢ 4.3 % 89 35 80 27 3 1L8 ~7 32 43 2.0 2,444 45 98 14,1 -
< 8-65 68.3 27.4 4.3 a3 87 59 az 8 22 9.5 2.7 35 BE 2.8 2,441 4.8 i} 14,8
- v
e} Lanes menbored west to esat, fe} 160 percent passed 1-1/4 i, sleve.
® ¢ = core tram canter of ane. 1 penetration of arigingl asphalt = 88

WT = oors from wheel traok.
1) higgtrum theoratical spaeio gravity = 2. 680

34




APPENDIX C

Tabulation of Rutting in Wheel Tracks
With Corresponding Vertical and Herizontal Alignments

Section
Section
Section
Section
Section
Section

[ BN N o WO Nl

Wyoming Crude, Refinery A
Venezuelan Crude

Wyoming Crude, Refinery B
West Texas Winkler Crude
Arkansas Smackowver Crude
East Texas Talco Crude
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RUT DEPTH MEASUREMENTS (inches)

SBOL SBIL NBIL NBOL Plan |Horizontai
Station Grade |Alignment
RWT | LWT | RWT | LWT | LWT | RWT | LWT | RWT | (NB) (NB)
N —
995  ©.12 0,12 0,00 0.00 0.06 0.i2 0.1% 0.25 | & 3
ags 0,19 0,19 0.00 ©0.06 0.00 6G.00  0.31 0,38 R E
ge7 0.1 0,12 0.00 0.12 0.06 6,00 0,12 o018 | > &
988 0,19 0,12 0,08 0.12 0.00 0.00 0.12 0,25 3 a
< g 999 0,19 0.09 0.0 0.12 0,00 0,12  0.31 0,19 ® -
Zlg 1000 031 031 006 0.1z 0.00 0.00 006 019} ¥ g
Big | 1oL 012 0.12 0,68 0.06 0.60 000 012 012 z
S0 1002 019 008 0.00 003 0.00 0.00 0.06 0.12 »
miE | 1008 012 0,06 0.00 0.00 0,060 06.00 6.25 0.1 ® Y
o 1004  6.09 €, 00 0,00 0,06 0.00 ©.00 0,18 6,12 P §
E§ 1005 6,06 0,06 0.08 0,06 0,00 C.00 0.06 6,12 o
=) —_—— — — — —— — — : e
& (| Average 016 011 6,05 0.07 0.01 0.02 0.16 0.19 ‘ 2,
] I
= 1007 0.12 0,06 0,00 0,00 0.08 6.00 0.06 0.12 | < l a
2 1008 0,12 ©.00 ©¢.00 0.00 0.06 ©.06 0.25 0.25| 83 S
2 1009  0.66 0,60 0.63 0.00 0.00 .00 0,12 0,12 z
1010 0,00 0.00 0,06 0,03 0,06 0,00 0.25 012 | ~f v
<M 1011 0.00 000 0.00 0.00 0.00 0.00 0.25 0.12 |
Ziz | 1012 000 0.00 06.60 000 0.00 0.00 0.25 0.19 | « "
= g 1013 0.06 0,12 0.08 006 0.00 0000 0.00 019yl ¥ o4
oo | 1014 0,32 0,12 0,60 0,08 0,06 0,00 0.12 0,12 0
AlE | 1015 016 0,12 0.00 06.19 0,00 0.00 0,18 0.25F
1616 0,12 0,06 0,00 0.06 0.06 0.06 0.25 0.25 3
1917 ©.12 9,12 0,06 0,12 ©,00 0,00 0.50 0.3% __Y_Y
e e — |
Average €.08 6,05 02 ©.04 0.03 0.0l 0,21 0,19 | P
NS N
e 1018 0.32  ©.12 6,06 6.09 0.00 6.00 0.08 0.25 | _ Y
1020 6,12 ©.16 ©.06 6,12 0,06 0,00 0.03 0,19 o
1021 0,38 0,12 6,06 0,09 0,00 0,00 0.12 0,18 >
1022 0.32 6,32 0,06 G068 0.06 0.06 0.06 0.25F B
S| 1028 0.12 ©.31 0.03 ©.06 0.00 0,06 0.19 0.19 8 Z
= 1024 0,12 0,12 0,06 G.12 0,00 0,96 0.06 0,31 .___%F. E
| S| 025 0.1z 0012 0.06 0,08 0.06 0.06 0,18 0.31[ g e
3 51 1026 0.08 0.12 0,06 0.19 0.06 0.00 0,18 0.38 [ g N
@ [E | 1027 018 0.12 0,08 0.09 0,00 0.00 0.06 0.25| | | T
; 1028  0.18 0.19 0.06 0.12 0.06 0.03 0.26 0.38 | "g 2
< 028 0.1% 0,12 0,00 0.03 0,00 0,06 0.18 0,38 . =
————m ——e o — e —cT—— — e——— ‘n
E Average 0.14 0.15 0.05 0.05 0.03 0.03 0,13 0.28 | -
8> °
z <
= 1031 0,22 0,18 0.06 0.00 0.06 0.06 0.12 0,19
> 1032 0.19 ©0.16 0,09 0,06 ©6.06 0.00 0,06 0,22 ———j;
- 1033 0.12 0.06 ©0.08 .00 0,06 0.068 0,06 0.26]| o
7 103¢  0.12Z 0,12 0,03 ©.06 0.06 0,00 0.16 019 g%
g M 1035 0.16 0,12 0.00 0,06 0.00 0.00 0.09 0.22] 1
Ol= | 1036 0.1%9 0.16 0.00 0.00 0,06 0.06 0.06 0,12 | —
Z|2] 1037 031 0.13 0.16 0.00 0,06 0.06 0.25 0.38]
S 1088 012 0.2 0.1z 0.06 0.00 008 0.12 025 8%
24 1039 0,12 0.13 0.06 .00 0.06 0.90 0.12 0.19 L
1040 0,12 0.19 0,06 0,06 0.08 0,00 0.12 o018 | TTF ja—
1041 ©0.12 0.25 0,06 0,03 0.06 0.03 0.06 0,18 | o wi -
— —_— e — —— — | ¥ A
| |Average 0.16 0.16 0.06 0.03 0.05 0.03 0.11 0.22 b 3;;V
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RUT DEPTH MEASUREMENTS (inches)

SBOL SBIL NBIL NBOL Plan jHorizontal
Station Grade jAlignment
RWT | LWT | RWT |LWT | LWT | RWT | LWT| RWT | (NB) (NB)
e ) :
1043 0.22  0.22  0.00 0.00 0.06 0.03 0.08 0.12
1044  0.1%9 0.25 0,00 ©¢.06 0.00 0.06 0.00 0,19
1045  0.12 0,12 0,00 0,12 0.06 0.08 0.06 0,25
« 1046 0,22  0.22 0,00 06,00 0,00 0.12 0.00 90.19 ﬁ r
= | %1 1047 0,12 9,19 0.06 0.00 0.00 0.06 0.12  0.19 o s,
)z} 1048  0.38 0.19 0,00 0.60 06,12 0,06 0.12 0.19 S N
Z2 P S 1049 0,25 0,31 0.06 0.06 0.12 0,00 0,08 0,18 a
= §1 1050 0.16 0.16 0.00 0.00 0.06 0,12 0,06 0,25 W
e EH} 1051 0,12 0,16 0,068 0,00 0.00 0.06 0.06 .22 S
o 1952 0.1 0,18 0.12 0,12 0,06 0,09 0.12 0,12 -———%r o
B 1063  0.28 0,22 ©.00 6,06 0.00 0,06 0.06 0,19 o
& e e  — N
g Y Average 0,20 0,20 0©.03 0,04 0.04 0,07 0.07 0.19 § 3
= N ¥
E 1055 0,09 0.12 0.00 0.00 0.00 0.06 022 0s1iF | |%T ¥
£ 1056 0.19 0.12 0,00 0.09 ©.06 0.00 0,12 0.34 | N
5 1057 0.312 0.12 0.06 0.1Z 0.06 0,06 0.19 0.28 | —
" 1058 0,25 0.25 90,00 0,069 0,06 0,06 0.12 0,25 o
z | B | tos9 o025 o0.12 0.06 0,06 0,12 0,12 0,12 0,19 w
o Z | 1060 0.19 0,08 0.00 012 0.08 0.06 0.06 0,12 ju ]
g S| 1061 0.18 0.19 .06 0,19 0,06 0.00 0,12 0.25 f_:ZJ
2 Q4 lo62 025 0.19 0,08 0.06 0.06 006 0.06 0.25 |
M| 1063 0,18 0,12 06,08 6,08 0,08 0,08 0,19 0.25 | 7K
1064 0.3 90,19 0,12 6.00 0.06 0.068 0.31 0,44
1085  0.25 0,19 G.06 0,06 0,06 0,06 0.44 6,51 9 z
_— e — — e ] £
L Average 6,21 0.15 0.05 0.08 0.06 6,05 0,17 0,27 {® § §
7 '?? =
1087 0.1z 0,22 0.1z 0.12 0,12 0.12 0.22 0,44 im g
1068 0,12 0.25 0.09 9,12 0,00 0.06 0.38 0,44 [F_ | g
1089 0.12 0.28 0.12 0.16 0.00 0.00 0.44 0.56 | “wmf o
1970 0.12  0.26 0.12 0.12 0.12 0.66 6.19 0,81 | Y. n
g3 o1 012 o0ls 0,19 0,19 0.12 0,00 0.08 0,22 ‘
5|z| 1072 o012 o0.13 0,00 006 0.06 0,00 0.13 0.31
®1S1 1078 619 0.1% 0,12 0,12 0,066 0,06 0.28 0,31
@ ) 51 1074 0,08 6,39 0,08 0,06 0,00 0,00 0.38 0,38
20E 1 1076 016 0,26 0,03 0.18 0.00 .00 0.38 0.38 .
2 1076 0,12 0,12 0,96 0.12 G, 00 0,38 0.44 0,38 z
g 1077 0.25 0.28 9,06 0,06 0,60 0,00 0.12 0.19 §
a Average 0.14 0.22 0,09 9.12 G.04 0.05 6.28 0.386
a > o__ ¥
z w7e 6,31 0.19 0,09 0,06 0,00 0,00 0.03 0,12 & ]
% 1080 0.12 0,19 0,06 0.09 0.12 0.00 0.00 0.1% ~——%-— 3
= 1081 0.1 0.12 0.06 0.96 0,00 0.00 0.25 0.25} g 3
. 1082 0,18 0.12 0,068 0,068 0,00 0.00 025 0.19| ¥ e
X1 @] 1083 0.22 0.15 0.06 0.18 0.06 0.00 0.08 0.12f 1 N
Z || 1084 0.19 o0.25 0,03 0.06 0.00 0.00 0.12 0,19 | —k- a
g 18| 1088 o0.19 0,12 0,06 0.08 0,19 0,12 0.25 0.31 ¥
15| 1088 o0.18 0.1z 0,08 0.08 0,00 0,00 0.19 0.25 &
“olEl 1087 019 0,06 0.06 0,12 0,60 0,00 0.256 0.28 Y o
1088 0,12 0,06 0,06 0,12 0,00 0,00 0.00 0.25 ®
108  0.12 0,19 0.09 0.08 0,12 ¢.06 0.18 0.18 e .
9 kh Average 0.18 0.15 0.06 0.09 90.04 90.02 0,15 0,21 ¥
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RUT DEPTH MEASUREMENTS (inches)

S$BOL SBITL, NEIL NBOL Plan | Horizontal
Station Grade |Alignment
RWT | LWT | RWT | LWT | LWT | RWT | LWT! RWT| (yp) (NB)
r |
1091 .08 0,12 0.00 0,00 0.00 90,00 0.25 0,281 T % ﬂ"'z
1092 0.19 0.1 0.06 0.06 0,08 0.00 0.15 0.19] @, §c_=
1093 6.19 0,312 0.00 0,12 0.00 0,06 0.13 0.18{ = é'{,
1094 0,18 0.12 ©0.08 ©.12 0.1z 0.08 90,12 o000t ¢ ;ﬁ
A1 %] 1095 012 000 0,12 0.12 0.12 0,12 0,06 0.19 ?oe—r
E z 1096 0,19 0,00 0.00 0,00 0.06 0.0¢6 0,5¢ 0,31 v
o g 1097 0.19 ©6.19 0.00 0.00 0.00 0,08 0.00 0,25 -
el o 1098 .19 0,00 0,00 0.06 0.06 0.06 0.19 0,38 g
N 1098 0,19 ©0.06 0,06 6,12 0,00 0,06 9.06 0,19 =
g 1100 0.25  0.06  0.00 6,12 0.06  0.00 0,3% 0,38 ____JP e
Q 1101 0.25 0.25 0,06 0.06 0.00 0.06 0.12 0.19 g
& Average 0.19 9,10 0,03 ©.07 0.04 0,03 0.18 0,23 ® t
4 Hd z
el . g
Z 1103 0.12 0,12 0,60 0.12 0.06 0,12 0,44 0,28 o v
= 1104 0.1% 0,06 ©.12 0,06 0.06 0,12 ©,19 ©.25 *
5 1105 0.1 0.12 0,12 0¢.19 0.12 0.12  0.,3F 0,25 |
_ 1106 0.06 0,12 0.06 0,00 0,08 O0.06 0,18 0,18} —
; = 1107 0.31 0.06 0.66 0,32 0.06 0.12 0.50 G.25
Sl 1168 0.1% 0,12 0.06 0,12 0,08 90.066 0,19 G.25 = ¥
i 1109 0.06 0.0 0.06 0.12 0.06 0.00 06.75 0.25 -
= o 1119 0.1%9 0.25 0,06 0,09 0,06 0.066 ©6.50 0.25
“H 1111 0,19 0,12 0.03 0,12 0.06 0,00 0,31 0.19
1112 ¢.12  0.12 0.08 9,00 0.00 0.00 0.38 0.25 v
1113 6,12 ©.12 0.06 9.00 0.00 0.00 .38 0.25 ;Z
— o o
Average 0.15 0.12 0,08 0,09 0.05 0.06 0.38 0.24 o
\,\
 ( 1115 ¢.09 ©.13 ©.00 0,08 0,08 0.12 0,19 0.08
1116 0.09 0.0 0.08 0,09 0.00 0.00 0,12 0,25 ¥
1117 0,12 0.312 .12 0.316 0,12 0.06 612 0,25 |2
1118 0.09 0.12 .06 0.06 0,00 0.00 0.19 0.25 |7 | i,
. = 1118 0.12 ©0.09 ©0.00 0.12 0,312 0.06 0.1 0.00 er z
al = 1120 0.12 ©€.09 G.93 0.08 0.08 0.00 0,12 0.06 =
g < 1121 6,19 ©.12 06.96 90,12 0.00 0.00 0.25 0,25 % b
gy 1122 6,16 0,06 0,09 6,12 0.12 6,00 0.19 0.25 u‘ @
o= 1123 0,06 ©.19 0,06 0.i2 0,00 0.00 6.12 0,19 > k
i 1124 ¢.19 ©0.12 0.06 0,06 0.00 0.06 0.i2 0.19 E g
& 1125 6.16 0.06 ©0.066 0,00 0.06 0,60 0,19 0,12 @ «
= —_— e e -_— — | _¥ L
v 9 Average 0,13 6,11 90,05 ©.09 0.05 0.08 0.16 0,17
i (" 33127 0,19 0.18 0.60 ©,32 0,00 0,06 ¢.18 o0.96 | T &
2 1128 G.19 0.09 0.G6 0.00 0.00 0.06 0,18 0,12
= 1129 0.12 0,00 0,00 ©.06 0.06 0.1Z 0,31 0,12 f
< 1130 -- - - — 0,12 0.00  ¢.12 0,12 °
Z 0q 1131 0,19 0,08 0.06 0.086 0.0¢ 0.08 ©.12 0.25 n
=2z 1132 ¢,12 0.16 0.03 ©.06 0.06 0,08 0©.18 0.19
G| 91 18 019 012 0.06 012 0.06 0,12 0.25 0,25 | —if-
= S 1134 ¢,12 0.12 0,06 0,06 0.0¢ 0.00 6,31 0,38
B 1135 6.19 0,08 0,00 0,00 0.06 0,12  0.38 0,38
1136 0.25 0,16 .00 0.06 0.00 0.00 0.1% 0.31 9
1137 6,25 0,12 0.06 0,06 0.00 0.06 0.31 0.25 - S
JE— — —_— JE— JES— s — Q
©
L L Average 6.18 0.11 0.93 0,06 0,03 0.06 0.23 0.22 v
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