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ABSTRACT
Due to the hazardous nature of chemical asphalt extraction agents,
nuclear gauges have become an increasingly popular method of deter-

mining the asphalt content of a bituminous mix.

This report details the results of comparisons made between in-
tended, tank stick, extracted, and nuciear‘asphalt content determi-
nations. A total of 315 sets of comparisons were made on samples
that represented 110 individual mix designs and 99 paving projects.

All samples were taken from 1987 construction projects.

In addition to the comparisons made, seventeen asphalt cement sam-
ples were recovered for determination of penetration and viscosity.
Results were compared to similar tests performed on the asphalt as-
surance samples in an attempt to determine the amount of asphalt

hardening that can be expected due to the hot mix process.
Conclusions of the report are:

1. Compared to the reflux extraction procedure, nuclear asphalt
content gauges determine asphalt content of bituminous mixes

with much greater accuracy and comparable precision.

2. As a means for determining asphalt content, the nuclear proce-
dure should be used as an alternate to chemical extractions

whenever possible.
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Based on penetration and viscosity results, softer grade as-
phalts undergo a greater degree'og hardening due to hot mix
processing than do harder grades, and asphalt viscosity changes
caused by the mixing process are subject to much more variabil-

ity than are changes in penetration.

Based on changes in penetration and viscosity, the Thin Film
Oven Test provides a reasonable means of estimating how much
agphalt hardening can be anticipated due to exposure to the hot

mix processing environment.
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INTRODUCTION

In 1985, personnel from the Iowa Department of Transportation Cen-
tral Materials Laboratory investigated the effectiveness of a
Troxler 3241-B nuclear asphalt content gauge for determining as-
phalt cement content of bituminous mixes. The objective was to
find a safe and effective alternate to methylene chloride vacuum
extractions for asphalt content determination of a bituminous mix
sample., Results of the investigation confirmed that the Troxler
3241~B asphalt content gauge can safely and rapidly determine as~
phalt content within limits specified in ASTM D2172-81 "Quantita-

tive Extraction of Bitumen From Bituminous Paving Mixtures" (1).

Six additional gauges were purchased in 1986 for use in the Dis-
trict Materials Laboratories. Calibration procedures were devel-
oped and reported in MLR-87-2, and operational procedures were
specified in Office of Materials Instructional Memorandum 355 (3).
The nuclear asphalt determination method has been used by the Dis~
trict Laboratories for project monitoring purposes since the begin-

ning of the 1987 construction season.

Use of methylene chloride vacuum extractions was eliminated after
1987, and District Laboratories became equipped to perform reflux
extractions using 1l-1-1 trichlorxoethane for the 1987 construction
season. Although not as toxic as methylene chloride and not iden-
tified as a carcinogen, 1-1-1 trichloroethane is considered hazard-
ous and its use requires special handling and disposal procédures.

Efforts are being made to develop specifications and procedures
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that will reduce, if not eliminate, the necessity for even this

type of extraction.

Agphalt content determinations are needed so a monetary value of a
guantity of milled asphalt mix or recycled asphalt product (RAP)
can be estimated based on the amount of asphalt cement it contains.
Agsphalt content and aggregate gradation information is also neces-—
sary for proper design of asphalt mixes utilizing RAP as one of the
components. Payment for asphalt added to a mix on a paving project
is based not on extractions, but on tank stick measurements, where
the bulk amount of asphalt added to the mix is physically measured

and determined on a daily basis.

Due to the elimination of methylene chloride vacuum extractions and

the reduction of 1-1~1 trichloroethane reflux extractions, future
emphasis will be focused on nuclear asphalt content determination

results for asphalt content monitoring purposes.

As emphasis on asphalt content determinations shifts from ex-
traction to nuclear methods, it becomes increasingly important that
the nuclear procedure is performed properly, and that valid nuclear
mix calibrations are being used at all times. Experience gained
through utilization of asphalt content gauges for two construction
seasons has shown that steps can be taken that will improve preci-
sion of the nuclear method. District personnel should develop
three-point calibrations (0.995 minimum correlation factor) for ev-

ery mix used in their District regardless of whether the mix was
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designed in their lab or in the Central lab. Use of actual cold
feed production samples and project asphalt will yield the most ac~
curate calibration possible and eliminate error caused by gradation
differences between mix design aggregate and the actual final hot
mix product. Development of mix nuclear calibrations in District
labs will alsc eliminate the degree of error introduced by trans-
ferring a calibration from the Central lab gauge to a District
gauge. If all calibrations are not performed in the District labs,
then, at a minimum, validity of the calibration transferred to the
District should be verified by adding a known asphalt amount to a
cold feed sample and then measuring asphalit content with the gauge.
If the reading is off by 15% or more, the calibration should be
considered invalid, and a new three point calibration should be

prepared using cold feed samples.

Nuclear test results that appear later in this report were obtained
without the benefit of some of the precision enhancing activities
described in the previous paragraph. Future implementation of

these measures may be considered at a later date.

PROBLEM STATEMENT

With the emphasis of asphalt content determination shifting from
extraction to nuclear methods, it would be beneficial to evaluate
the performance and effectiveness of the nuclear asphalt content
gauges operating in the District Laboratories over an entire con-

struction season.
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The primary objective of this study was to evaluate nuclear asphalt
content gauge determination results by examining comparisons made
between Central Lab and District nuclear determinations, reflux ex-
traction determinations, tank stick measurements, and the intended

asphalt contents for a large number and variety of mix samples.

Of secondary interest in this study is a cursory investigation of
the amount of hardening undergone by the asphalt cement due to
oxidation from exposure to high temperatures in the asphalt plant.
Information of this type from actual projects will be of value when
selecting asphalt grades for particular applications and field con-

ditions.

PROCEDURE & SCOPE

This study was performed in conjunction with MLR-88-2, "Gradation
Analysis of Cold Feed and Extracted Bituminous Mix Samples", in
which a series of extracted gradations were compared with cold feed
gradations to determine the magnitude of any changes that occur
from drying, mixing, and laydown (2). The asphalt content data

From those extractions formed the basis for this report.

Hot mix box samples for this study were collected by District per-
sonnel from 1987 bituminous paving projects and delivered to the

Central Materials Laboratory.
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Information provided with each sampie, pertinent to this study, in-

cluded:

Material Description

Project No.

County

Contractor

Mix Design No.

Date Sampled

Percent Asgphalt Intended

Percent Asphalt (Tank Stick)

Percent Asphalt (District nuclear determination)

Sampling was to be distributed over the project length as evenly as
possible. For project mix quantities greater than 10,000 tons,
five samples were submitted, and three samples were submitted for
project mix quantities under 10,000 tons. For the cold feed grada-
tion study, 396 samples representing 110 mix designs and 99
projects were received and processed by the Central Materials
Bituminous Section. The processing involved a 1-1-1
trichloroethane reflux extraction for gradation and asphalt content
determination, a nuclear asphalt determination on those samples fox
which a nuclear calibration was available, and asphalt recovery by
the Abson Method for which penetration and viscosity of the residue
was determined. Recoveries were performed on seventeen of the 396

samples.

In crder that mathematical data developed from the study is mean-
ingful, only complete data sets, those that include intended as-
phalt content, tank stick, extracted asphalt content, and District

and Central Laboratory nuclear asphalt determinations, have been
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considered for this study. Of the 396 samples processed under
MLR~88~2, 315 samples representing 95 mix designs had complete as-

phalt content data sets and were included for this study.

The mix information, along with all test results, was entered into
a Lotus 1-2-3 Version I data base. In this format, as shown in Ap-
pendix A, the data for each complete sample set is displayed and
calculations are performed. Differences between each of the fouxr
asphalt determinations and the intended asphalt content are calcu-
lated for each sample. Comparisons are made based on averages,

standard deviations and standard errors of the differences.

The nuclear and extraction #esults are also compared to tank stick
measurements in the same fashion. 8Since tank stick measurements

yield the actual average daily asphalt added to the mix, these com-
parisons are more meaningful than when simply comparing determined

asphalt percentages to the intended content.

The second part of this study investigates the relationship between
asphalt penetration and viscosity data determined both before and
after mixing. To accomplish this, asphalt recoveries were per-
formed on seventeen hot mix box samples using the Abson recovery
method (AASHTO T-170-84}. On the recovered asphalt, penetration
(100 grams for 5 seconds at 77°F) and absolute viscosity (140°F and
300 MMHg) are determined and compared to the same information on
the assurance test report for the original asphalt and the Thin

Film Oven Test (TFOT) residue. Percent changes in penetration and
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viscosity are determined and categorized according to asphalt
viscosity grade. The ratios should indicate the amount of harden-~
ing caused by processing through the hot mix plant. The TFOT was
develcoped to imitate the effects of heat and oxidation on the ag=-
phalt caused by asphalt plant mixing processed, and is used to pre-
dict whether a particular asphalt will react satisfactorily. The
comparisons made in this study will provide an indication of the

effectiveness of this test in performing its intended function.

Penetration and viscosity data was obtained on seventeen mixes from
seven different asphalt sources. The seventeen asphalts consisted

of six AC-5's, eight AC-10's, and three AC-20's.

RESULTS: ASPHALT CONTENT

A summary of the results of the asphalt contents, as compared to
the intended contents, is shown in Table I. The complete table of
individual sample results and comparisons can be found in Appendix

A,

All results in Table I are based on comparisons with the intended

asphalt content for the date the box sample was taken. Table II
summarizes result of comparisons made to tank stick determinations
using the same set of samples. The complete results for these com-

parisons are found in Appendix B.

From Table I, it can be seen that the average intended asphalt con-

tent for all 315 mix samples in this study is 5.70%. Average tank
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ASPHALT COMTENT DETERMINATION METHOD:
COFPARISON TO INTEMDED RSPHALT COWTENT
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stick asphalt content is 5.73%, average extraction content is
5.55%, average District nuclear content is 5.68%, and average Cen-

tral Lab nuclear content is 5.63%.

The proximity of the tank stick average to the intended average is
not unexpected since this measurement is physically made, and re-
presents an overall average content for asphalt metered into the
mix for a days production. As such, tank stick determinations are
not subject to the asphalt content variability which occurs from
batch to batch or truckload to truckload during the normal course
of a day's mix production. The standard deviation of the differ-
ence between tank stick and intended asphalt content of 0.13 indi-
cates overall reasonably good control by contractors of adding

asphalt to the mix.

Due to the reduction of chlorinated solvent extractions and in-
creased reliance on nuclear gauges, a close examination of the per-
formance of these two procedures is warranted. The average
extracted asphalt content of 5.55% is 0.15% less than the intended
average. It is not unusual for an extracted asphalt content to be
several tenths of a percent lower than the actual asphalt content
of the sample due to the difficulty of removing 100% of the ab-
sorbed asphalt. Action of the chemical solvent and agitation of
the sample during refluxing is normally insufficient to remove all
the asphalt from absocrptive aggregate. The result of ~0.15% for
this study should be considered reasonable for the reflux ex-

traction procedure.
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Although reflux results in the study are considered reasonable and
acceptable, nuclear gauge results were even better. Compared to
the average intended asphalt content, the District Nuclear average
of 5.68% is excellent, and for all practical purposes, the average
difference of -0.02% is insignificant. The Central Lab nuclear av-
erage of 5.63% and -0.07% resulting average difference was also su-
perior to the extraction results. Standard deviation of the
differences of 0.25, 0.27, and 0.24 for extraction, District nu-
clear, and Central lab nuclear results respectively, are essen-
tially the same, indicating that approximately the same amount of
variability can be expected with each of the three methods. It
should be pointed out that the variability represented by the
standard deviations i1s not strictly a function ¢f the test method,
but is a combination of material and testing variability. If as-
phalt content variability of the samples were somehow eliminated,
the anticipated standard deviations would be even smaller, result-
ing in greater testing precision than indicated from the above

data.

Standard error, which is calculated by dividing the standard devi=-
ation by the number of items being considered, is another indicator
of the precision of the method. The smaller the standard error,
the greater is the precision of the procedure. A review of the

standard error of the three methods indicates no significant dif-

ferences in precision.
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In summarizing Table I results, accuracy of the methods, as com-
pared to the intended asphalt content, is greatest using the Dis-
trict nuclear gauges (5.68% ac). Tank stick determination is next
at 5.73%, followed by the Central Lab nuclear gauge (5.63%), and
finally the reflux extraction method at 5.55% average asphalt con-
tent. Precision of extraction and nuclear methods is the same.
Precision of the tank stick method is much greater since it is not
subject to variability induced by mix production and material sam-

pling and handling.

Table II was developed based on the concept of the tank stick as-
phalt content, as opposed to intended content, being the actual as-

phalt content of the mix.

When compared to the tank stick average of 5.73%, the extracted as-
phalt content average of 5.55% is .18% less. The District nuclear
content was again most accurate at 5.68% and the Central Lab nu~
clear average was next at 5.63%. Standard deviation and standard

error are the same as in Table I.

RESULTS: ASPHALT CHARACTERISTICS

Results of asphalt penetration and viscosity tests, as categorized

and averaged by asphalt viscosity grade, are reported in Table III.

Penetration and viscosity for the six AC-5 asphalt assurance sam-—
ples averaged 175 (.lmm) and 510 poises respectively, while the

penetration and viscosity for the recovered asphalt averaged 87 and



COMPARISCN OF ASPHALT PROPERTIES:

TABLE TI11

ASSURANCE SAMPLE, TFOT RESIDUE, AND RECOVERED ASPHALT SAMPLES

Project Mix . Plant Asphait Asphalt  Assurance Recovery Recov vs Assur, Thin Film Oven Test TFOT vs Recov.
Ho. Bescription Type Source Grade Pen. Visc. Pen. Visc. %P %V Pen  Visc. % P v
SN-4906(4) 172 B €1 1 Brum Amoco/Linwood AC-5 160 485 68 1397 42,5  288.1 82 1250 120.6 8%.5
FM-46{8) 3/4* B CY1 1 Drum ¥och/Bubugue AC-5 200 520 97 1507 48.5 289.8 98 1480 101.0 96.9
FM-11{10} 3/4% 8 ¢y 11 Drum Jebro/Sioux City AC-5 176 536 74 227s 42,0 424.8 80 1690 108.1  74.3
SH-217(8) 3/4% 2 €1 11 Brum Jebro/Sioux City AC-5 169 486 a7 1608 51.%  330.¢9 74 1480 85.1 92.0
SN-4689(3%) 3/4" B CY II Drum Amoco/Linwood AC-5 160 496 ) 1449 47.% 292.1 - 1240 - B5.6
SN-3362(2} 3/4" B £1 1 Contin. B.M.5./Algona AC-5 184 539 128 10866 65,2 197.8 35 1350 79,2 126.6

AC-5 Avg. i75 510 87 1551 49,7 30601 86 1412 96.4 91.0
FM-07(10)55 172" A Batch Koch/Dubque AC-10 117 101¢ 63 3457 51.3 342.3 65 2600 108.3 75.2
SN-1684{1) 34" B 01 I Dyum 8.M.5./Algona AC-10 128 933 70 2481 54.7 265,9 69 2440 38.6 98.3
SN-B036(5) 3/4" 3 CY I Batch Amoco/Davenport  AC-10 122 398 73 2420 59.8 242.5 67 2870 91.8 102.1
FN-3-2{21} 3/4% B CY I Orum B.M.S./ATgona AC-10 126 927 74 2278 58.7 245 .5 69 2290 93.2 160.8
SP-607-0(3) 3/4" 8 C1 I Contin. ¥och/Cmaha AC-10 110 110¢ 66 2606 63,0  236.% b4 2600 97.0 99.8
FR-53-8(13) 3/4" B CY 1 Drum Koch/Bubugue AC-10 129 520 58 3%09 45,0  424.9 73 2260 125.9  56.3
SP-685-0(1) 34" B C1 I Contin. B.M.S./Algona AC-10 137 903 88 1814 64,2  200.9 72 2380 81.8 131.2
FM-23(6) 3/4" B C1 I Drum Amoco/Linwood AC-10 134 974 88 1811 65.7 185.9 71 2540 80.7 140.3

AC-10 Avg. 125 971 72 2597 57.5 267.5 69 2440 95.8 94.90
IR-35-3(47)87 172" A Drum B.M.S./Tama AC-20 69 2160 50 5155 72.5 £38.7 42 5630 84.0 10%8.2
IR-80-3(52399 3/4" A Batch toch/Omaha AC-20 77 2150 56 3940 72,7 183.3 45 5020 82.1 127.4
F-20-9(65) /2" A tontin. Koch/Dubuque AC-26 78 2110 72 2761 92.3 130.9 64 5230 88.9 189.4

AC-~20 Avg. 75 2140 59 3852 75.4 184.7 51 5293 86.4 133.%8

7l 39vd
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1551 poises. This eguated to nearly a 50% decrease in asphalt pen-
etration and more than a 300% viscosity increase due to processing
through the asphalt plant. A look at individual penetration num-
bers reveals a reasonably close grouping around the 50% level, with
an exception being the AC-5 from the Bituminous Materials Supply
(B.M.8.) *terminal at Tama, Iowa, which retained 65% of its ori-
ginal penetration, Of the individual viscosity results, four were
close to the 300% increase level, a Jebro/Sioux City sample showed
an increase of nearly 425%, and the B.M.S./Tama viscosity increase
was only 198%. Results on Thin Film Oven Test (TFOT) residue
showed an average penetration (based on five samples) of 86 and av-
erage viscosity of 1412 poises. Compared to results of tests per-
formed on recovered asphalt, TFOT penetration and viscosity
averages of 96.4% and 91.0% respectively, indicate that for AC~5's,
a reasonable estimate of asphalt hardening due to the hot mix oper-

ation can be made based on TFOT results.

Penetration and viscosity averages for eight AC-10 assurance sam-
ples were 125 and 971 poises respectively. Penetrations which
ranged from 110 to 137, and viscosities ranging from 903 to 1100
poises demonstrate reasonable consistency in the initial properties
of the samples. Recovery penetrations averaged 72 with a range of
30, representing 57.5% of the assurance penetration. Recovery
viscosities averaged 2597 poises, representing a 267% average in-
crease from the assurance sample results. The viscosities ranged
from 1811 to 3090, a difference of 2098 poises, and increases

ranged from 185.9% to 424.5%. TFOT penetration and viscosity re-
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sults averaged 69 and 2440 with ranges of 9 and 400 poises respec~
tively. TFOT results, as a percentage of recovery results, were
95.8 for penetration and 94.0 for viscosity. With the exception of
Koch/Dubugue FR-63-8(13) sample, the individual percent pene-
trations were reasonably consistent, however for viscosity, the

percentages ranged from 75.2 to 140.3.

The third group of asphalts consists of three AC-20's from three
different sources. Assurance penetration and viscosity averaged 75
and 2140 poises, while recovery penetration and viscosity averaged
59 and 3952 respectively. Recovery viscosity results demonstrated
little consistency compared to assurance samples, as shown by per-
centages ranging from 130.9 to 238.7. TFOT results averaged 51 for
penetration and 5293 poises for viscosity, representing 86.4 and

133.9 percent of recovery results.

CONCLUSIONS: ASPHALT CONTENT

Referring'to results summarized in Tables I & II, tank stick meas-
urements still appear to be an excellent means of closely control-
ling and monitoring the asphalt content of mixes. When compared to
average intended asphalt content, the average difference of +0.03%
and difference standard deviation of 0.13% indicate the asphalt
pavers perform well at hitting the daily asphalt content target on

a regular basis.

Regardless of whether being compared to intended asphalt content or

tank stick measurements, District nuclear gauge readings were most
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accurate, followed by Central Lab nuclear gauge readings, and
finally, reflux extraction results. The standard deviations for
nuclear and extraction methods were all around the 0.25 level, in-
dicating no significant difference in precision of the methods.
However, since 1987 was the first vear nuclear gauges were widely
used in the materials labs, and results are extremely dependent on
proper sample preparation and operating procedure, it is reasonable
to expect that method precision will continue to improve as opera-
tors become more proficient and knowledgeable regarding nuclear

gauge use.

The District nuclear gauge average asphalt content of 5.68% is only
0.02% less than intended and 0.05% less than the tank stick aver-
age. These are excellent results which cannot expect to be
egualled by currently used extraction methods under even the most
ideal conditions. 8Since nuclear asphalt content gauges provide re~
sults of equal precision but much greater accuracy than extraction
methods, and since it is desirable to reduce employee exposure to
hazardous chemical solvents, nuclear asphalt content gauges should

be used as an alternate to chemical extractions whenever possible.

CONCLUSIONS: ASPHALT PROPERTIES

From a review of the results reported on the Comparison of Asphalt
Properties found in Table III, the following general statements can

be concluded:
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Recovery penetration, as a percentage of assurance sample pene-
tration, increases as the asphalt viscosity grade increases.
Conversely, recovery viscosity, as a percentage of assurance
sample viscosity, decreases as asphalt viscosity grade in~

creasges.

Recovery penetration, as a percentage of assurance sample pene-
tration, was approximately 50% for AC-5, 60% for AC~10, and 80%
for AC-20. Recovery viscosity, as a percentage of assurance
sample viscosity, averaged approximately 300% for AC-5, 270%
for AC-~10, and 185% for AC~20. 1In summary, softer asphalts un-
dergo a greater degree of hardening from the hot mix process

than do the harder grade asphalts.

From examining individual recovery penetration and viscosity
results, it appears that hot mix processing conditions affect
vigcosity with much greater variability than penetration for

all three grades of asphalt tested.

Based on changes in penetration and viscosity, the Thin Film
Oven Test provides a reasonable estimate of how much asphalt
hardening can be anticipated due to exposure to the hot mix
processing environment. On average, TFOT residue penetration
and viscosity will be lower than for recovery samples. The
only exception observed was the AC-20 viscosities, of which all

were greater than 100%.
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Appendix A
Comparisons to Intended Asphalt Content



FSPHALT COMTEMT RHALYSIS:
IWMTEMDED VS, EXATRRCTED, TAME STICE, DISTRICT HUCLERRE, & CEMTRRL LAB HUCLEAR DETERMIMATIONS

PROGJECT~ i MATERIAL TYPE

MIx : j ASPHALT CEMEMT COMTEMT DETERMIMATIONS :
DESIGH MO : HUMBER IBIZE GTYWPE ICL RO OIMT, ¢ OEXT. L DIFF. 1 T.S. 1 RIFF. 1 OMG. L DIFF. ¢ CHG. 1 DIFF.
ABOZ~137  IR-35-30473 irz H# £.20 5.93 ~L.2Y 6.14 006 5.88 L3l 5.5 -0.55
ABDP-137  IR-35-3047) /2 A 5.00 5.9 -g.0%  5.95 ~0.05 2 B.06 .06 s.82 -~{.18
ABOF~137  IR-35-34473 ir2 A 5.80 B.19 2.29 6.04 0.24 B.16 0.3 6.10 0.30
ABDY-137 IR-35-3047) 172 B 5.80 5.95 0.15 6.04 0.24 6G.16 .36 &.08 0.28
ARO7~137 IR-35-3{477 172 H 5.80  b.e¥ -0.13 569 0,11 5. 85 0.05 5.94 0.14
G6REY-~3 FH-28473 & {93 /72 B 1 G.70 6.41 ~f.34 &6.76 0.01 6.5 -0.1% 6.45 -0.30
6fiB7 -3 FH-28(75 & (9 /2 B i .78  6.66 -0.03% 5.856 0,10 B6.71 .04 B.75 8.00
&HB7 -3 FH-20(73 & (92 irz B H 5.75 6.51 -3.24 .67 -U.08 658 0 -0.17  B.55  ~0.20
EAB7-3 FH-284(7% & 93 ir2 B I £.73 ©6.34 -0.41 R.EY 006 6.60 -0.15 6.42 -0.33
SRET7-3 Fu-284{73 & 720 iz B I .75 650 -0.28 6.7l -0.04 6.73 ~0.02 6.42 0,33
3|O7-10  L-PES-3-73-£0 172 B 11 E.20 6.10 -0.10 6.33 0.13 .00 -0.20 56.530 0.30
IHF-10 L-BES-2-79-L0 172 B 11 .20 6.13 -0.07  6.39 .12 .07 ~L13 6.58 0.38
IROP-10 L-RES-3-73-60 i’z B 11 £.20 6.10 ~0.10 5.33 .13 6.34 .14  6.29 0.09
3076 SR-42413 /4 B 11 5.90  5.74  -LI6 B.00 0,10 6B.04 0.14  6.06 .16
IBOFP-6 SR-70C12 J’4 B 13 2.0 5.35  -B.353  5.72 Qo2  5.485 g.15  5.79 0.09
3BO7-6 SR-G20 4 a4 B 1t 5.7 5.82  -0.18  5.80 .10 5.85 3.15 5.7% 006
IBO7-G SH-193414) 4 B il .70 B8.256 -0.45 5.88 0,18 5.91 0.21  5.72 0.02
3BO7-6 SR-744012 @4 B II 5.70  5.38  -0.32 5.64 0,06 5.62 0 -0.01 6552 -0.18
3BO7-6 L-3-88-70-04 o/4 B 11 .25 8.18  -0.07  5.00 2 -0.25 5.53 .28 5.45 0.20
ABO7~194 IR-35-4053) 34 A 4.60 4.27 -0.33 4.5 -0.04 5.00 .48 4,65 0.06
ABb/A-194  IR-25-4455) I/4 A 4.60 4.64 0.04 4.58 ~L02 4.78 g.18 4.73 0.13
ABO/-194  IR-35-44553 34 A 4.60 4.43 0,17 4.52 -0.08 4.76 .16 4.90 0.30
iAED7~1 SH-468309) @4 B I .00 5.58 -0.42 5.96 -0.04 B.11 .11 5.0 -0.20
1AB0Y-1 SH-46029059) Jr4 B I .00 5.40 -0.e00 S5.86 -0.14 5.13 -0.87 S.85 -0.35
iAED7-1  SH-4RB8949) 374 B I .00 5.6 -0.34 35.59 ~d.41 5.20 -0.i0 6.15 0.15
IABDZ~1 SH-468309) Jr4 B I .00 5.88 -Li2 5.06 0.06 .35 0.35 5.739 -~0.21
IABDY-1  SH-4689(9) 344 B 1 s.008  &.07 0.0ov  s6.320 .20 6.36 0.36 5.24 0.24
ABO7-182 FH-18~54Z3) irz B 1 B .70 B.31 .81 5. 70 .00 35.42 2 -0.28 HB.eB 0.2
ABO?-182 FH-18-60233 ir2 B I ® 5.0 5.3¢F  -0.33 L.ebk -0.05 5.34 -0.36 5.45 -0.25
ABO7-182 FH-18-61233 172 B 1 = 5.0 5.34  -0.36 5.60 0,10 5,40 -0.30 5.22 -0.48
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ASPHALT CEMENT COMTEMT DETERMIMARTIONS

MIX : FROJECT- : MATERIAL TYRE : :
OESIGM NO. HUMBER SIFE ITYRE ICL R 0 OIMT. L OEXT. L OIFF. [ T.5. ¢ DIFF. | DOMG. | OIFF. | EMG. | DIFF.
AR0F-146 P20 440 Isd B i R &.20 S.g2  -0.38 B.I0 -4.10 .08 -0.12 5.9 -0.24
AROF-146  FH-20-9044 I*d B I R CB.20 6018 0002 BL2d Q.01 f, 3¥F .17 w18 -0.02
AEO7 146 FH-30-9044) 354 B i B 6.0 SH.%2 3,28 &.21 a.01 B-12  -0.08 &.i3 -0.07
ABOP-14do  FM-30-94442 ¥4 B I B .20 5.98 022 &6.26 8.0 6.13 -0.0F B.9% -0.24
HEO7-146  FN-30-290445 ir4 B I B e.20 6.10 -0.10 6&.10 -0.10 s.08 0,12 &6.02 -0.18
ABOT-129  IR-29-40233)72-12-43 374 R .08  b.l18 g.18 4.%3 -0.01 3.11 il .62 -0.38
FBOF-129  IR-Z29-4(33572-12-43 354 R H.00 4.8 2 ~0.12 4.8 -0.02 513 g.13  4.38 -0.67
ABOF-129  IR-29-4033372-12-43 324 f L.0o0 5.08 g.08 4.85 -0.15 5.4 2.14  4.76 .24
ABDP-133  IR-35-3047) & 4005 274 B I .90 LH.16 ~0.34 L.GE g.02  5.47¥ -0.G63 5H.351 g.01
ABOF-133  IR-35-3047) & 4455) 374 B I 5.0 B.23 ~0.2¥  5.52 .02 5.47 -3.03 5.49 -0.01
RBOF-133  IR-35-3{47) & 4465 374 B I 5.0 5.22 ~4.28 b.5Q g.o0 5.49 0 -0.01 S.46 0,04
ABOF-1533  IR-35-3047) & 40585 34 B I 5.50 4.9¢% 0,58 5.56 .06 b.d42 Q.08 5.46 0,04
ABF-133  IR-25-3(47) & 4455) 34 B I 5.5 5.21 -3.2% H.0e g.06e 542 0,08 H.5F .0z
3R07F-3 SH-323805 A4 B il £.10 H.B88 -4.28 .91 -A.18 5.9 -0.19 5.8% -0.21
aBn7-3 SH-323845 RS il .10 3.62 0047 B.3E .22  B.le o.oe s.06 304
IB0F-3 EN-3238C5 I B i B.I10  &.00 -0.10  &.33 g0.23 5.29 i 6.28 0.16
3/OF-3 SN-RE3E5 Is4 B i1 a0 S5.83 0 0L B2 0,08 .22 .12 5.88 0,22
IBOP-3 SH-323805 4 B II .G 5.93 ~0L1F &0V g.oF  5.94 0,16 5.95 0015
BEOF-6 FH-22-3(312 172 H 5.180 5.60 G.50 5.19 a.09 4.8 -0.24 4L.10 .04
BBRF -6 FH-22-30312 if2 A .10 5.20 .10 %10 g.0a L0 -0 L1 .03
eBO7-6 FH-22-30312 if2  H .10 5.33 0,22 5.2 a.11 4,893 -0.311 5.04 0,06
ABOF-66  FN-B-F{312 52 R X 5.10  5.03  -0.0F7  5.:28 .18 5.&83 g.iz L5.08 0,02
ABOR-6&  FN-B-¥(31) 172 B B .10 5.08 -0.41 5.24 .14 5H.04 -0.06 S.0%9 -0.01
ABOF-&&  FN-b-FU3L13 'a A B 5.1  &.06 0.4 S.le o.0e .00 -0.100 S.0B -0.02
HBOF-157  IR-35-40558) 72 A .00 588 .02 A% e 620 g.28 5.12 .12
ABOF-137  IR-35-4(55) 172 A .80 S.ed 00l .83 .03 6.12 g.32 5.4 0,18
ABOP-137 IR-do-40552 12 AR a.80¢ &V 0.4 5.88 .05 8.37 .57 B.08 8. 38
ABOF-ox F-20-94652 172 A .80 H.88 0012 L.BO Lo 5.86 0.0  5.91 a0l
ABROF-1e2  SP-631-0042 is2 B I .90 .20 g.o0 .95 .05 -a.18 0.28 6.14 0,24
ABOF-i62  SP-631-0043 isd B I 2.890 5.85% 0,05 5090 0.00 /.38 .43 .96 G. 06
ABD7-162  SP-31-0042 /2 B I 5.20 5.9% g.08  G.E7 O0.0¢v 540 .50 6.34 2. 44
471 SR-GIZCL 152 B I .25 EB.D& 0,19 &.43 g.20  &.01 -L.24 .08 0017
4071 SR-630E04 Is’d B I a.25 bB.3d 0,07 &6.2% 0.04 6.4l g.1  H.9% -0.30
AMOF--1 SR-LIEC4 2 /g B I L.t B.AT g.82 6.36 0.11 B 47 0.22 B.35 8. 10

¢¢ 39vd



MATERIAL TYPE

e e

MIX ; PROJECT - ASPHALT CEMENT COWTENT DETERMINATIONS

OESIGHN RO. HUMBER SISE e aIFF. BIFF. | Bis. @ OIFF. BIFF.

REOF-198  IR-25-2{199) IF4 A 4, 4.71 0.21 4.51 0.4l 4.62 .12 4.42  -0.08
3EOP-3CI0ASR-13401 3 34 B 13 B, 5.46 072 &.12 -0.13  B.E7 g.12 o5.01 —0. 24
3BOF-9CI0ISR-13401 ) 34 B I 6. 5,76 0.3 &.51 .2 &.12 -0.12  B.1g  -0.18
SEOP-QCI00GR-13401 3 It B it &. 5.7 -0.850 s&.21 -0.04 6.41 .16 b6.4¢ .22
FEOF-C1035R-13441% 3#4 B Il &. 5.2 -0.98 0 L.89 -DLEBs B.EF a.or 5.8y 0.3
HROF-SC1OSR~134(12 34 B I3 &. Q.56 .69 B.26 g.01 £.34 .09 e.i1 —0.14
2B07-& SR-1419012 354 B I = .12 .88 5.39 g.03  H.63  -0O.1¥ S.40 -0.40
2807 & SR-1410E2 374 B I 5. 5.2%  -0.51 =5.80 .o 5.8 0,11 5.7 -0.13
28075 SR-14101% 374 B i . 5.0 -4.71 S.82 0.82 &40 -0.40 0 5.36  -0.44
FBHF—143  SM-8036460 374 B I E. 5. 93 -0.8¢ 5.%F7 0.0z 5.7 ~0.28 2.85 -0.45
HBOA-143  SH-BO36{Es 34 B i B.¥ 5.65 -f1.10 5.78 0.0z 5.33 -0.42 5.583 022
FEOF-143  SH-B036{ED 374 B I Q. .87 -4.13 B3F 047 .04 ~0.30 LL1l ~3.29
FBOF-143  SHN-8036d{aa a4 B I a. .25 -0.15 5.3@ 0.8 5.2 -0.14  5.25 Q1D
ABOV-143 SN-BO36TED a4 B I Q. 5.30 0 0,10 5.40 a0 5.43 0.0z 5.43 .08
18078 SK-3448043 172 B I £. 5.83 ~0.47 B.46 .1 5.F  -0.56 §8.83 0.3
1BO7-8 SHE-344R04 3 i¥g B I &. 6.15 -0.1% 5.31 .01 2.04 0.2 6.7 -0.23
160Gv-5 SH-3448404.0 152 B 1 6. &. 10 0.0 6.1n .05 5.§73 -0.3F e.0oF -0.03
iB@-8 SE-344804.0 72 B 13 a. &. 15 ~0.84 6.25 g.00 5.7 -0.41 G.16 Q.04
1BO7-8 SR-244804.3 if72 B i &. 5.91 ~-(0.29 6.23 Gg.03 L0 -0.30 L.90 Q.30
ABET--4 SN-3192C11) iv2 B 1 6. 6.41 a.21 6.27 G.07 .20 8.0 6.1 -02.02
4B0T 4 SH-3192¢1 1% is2 R I . .13 -0.0¢ &.20 G.00 e.12 -R.08 &0 -0.20
4B0V-4 SN-3192¢1 12 172 B8 I &. 5.8 -0.02 5.82 -0.18  5.81 -1.19 577 -0.25
48074 SH-3192¢1 13 ivgd B I &. 3.9 -0.04 .02 g.02  s.68 0.3 &8l -1 19
1BOF-F SMN-dE{11) IFt B 1 . D68 4,18 5.53 g.08  B.13 -0.53¢ 5.G2 0,02
1BOe-F Sh-45{11% 74 B I D 5.5%9 g.09 5,52 .02 B.36 14 bh.4B -0.02
1BDP-F Sh-46{1 1 a4 B H a. a.¥0 g.o2 Go44 0,068 5.53 .03 L..0 .00
5BOF-9 SN-4908 040 152 B I B, 5.91 0,29 &B,.21 a.Gl &.11 -3.09 6.01 ~-0.19
BROF-9 SH-4R06G04) &2 B I &. .97 0,23 6.34 214 s 03 -L1F B.2D 0.0
BEDF-9 SH-~4906 (4.2 72 B 14 &, 2.91 -0.2% R.2W a.19 .t -3 5071 .49
ARD-32 FN-31-141 30 I+ A 5. 5. 58 0.23 5.4% gol4 H.20 015 H.53 g.1g
AROY-32  FR-3i-14% 33 i+ A i 5.21 -0.14 5.49 .14 B.20 -0.15  5.90 0.55
SRpiyF-11 Er~4a(8Y a4 B I 5. 5.0¢ .29  R.9F .1¥ B.13 0.33 L.%2 0.12
2B0¥-11 FH-4G(8 A4 B I 5. 5.81 0.1} 5.95 .15 5.82 .12 b.og 0.19
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MIX

g FROJECT- H MATERIAL TYPE i ASPHALT CEMENT CONMTENT DETERMIMATIONS :
OESIGH MO. MUMBER ISIFE ITYPE ICL 0V B D OIMT. © EXT. § OIFF. ¢ T.%. ¢ DIFF. | BHG. | OIFF. | ChG. | OIFF. o
2807-12  FH-46(8)2 304 B 1 E.23 6.18 ~.0¢  B.22 Q.03 6.40 0.15 &.46 0.1
2poy-12 FH-46(8) 4 B i .25 B.22  -0.03 6.28 0.0z s5.34 a.09  e.22 -0.03
2B0¢-12  FR-4ad8) It B i 6.25  &.41 g.16 ©.28 g.03  6.34 .09 6.4% Q.24
ABOY-29  BR-BI0-0<C513 ¥4 B I 5.00 5.17 g.1¥ 5.16 0.6 5.2t 0.21 5.10 Q. 1a
ARDTY-29 BR-8I0-D(R1} 34 B I 5.80 5.34 -f4.16 5.74 g.24 H.42 -0.08 5.49 -1, 01
AROF—23 BR-BI0-0C512 4 B I 5.80 5.50 .00 S.43 007 5.7% .25 .38 -0.14
AB0F-212  SR-7R430CV: is/2 B i .10 5.96 -0.14 &.1G .oz 6.14 0.04 .12 a.g2
ABOF-212 SR-7049(72 i/2 B i 6.10 5.82 -0.28 611 g.o1 6. 08 -0.62 .04 006
ABOF-212  SR-VE4372 iz2 B 1 .10 5,72 -0.38 s.G7F ~0.03 &.04 -0.06 614 8.04
ABOF-212 SR-FE4CY: 172 B I £.10  5.83  -0.27¥  8.17 .07 B6.35 0.2  6.12 a.ue
ABOF-212 SE-FR497) iv/2 H I H. 10 K10 g.00  &6.13 g.a3  5.85 -0.25 &.08 -O.02
ABOF-208  SP-e@P-0d12 is/2 B I 5.7% H.e9 -0.068 5.FF 0.2 5.4 0,29 5.65 0,10
ARDP-208  SP-e8F-0{12 /2 B I .78 B.ex UL BUFF 0.02  s.82 0.7 L.efl -0l1b
AROF-205  SP-e8F-0012 178 B I .73 a.74  -b.m 3.78 g.oa 8.8 -1.23 bH.03d 0.1
ABOP-1498 IR-35-2{19%2 34 R 4.50 4.88 0.38 4.58 .08 4,57 a.0¢ 4,69 0,19
ABRF-198  IR-3I5-2019%) af4 R 4,50 4.63 .13 4.44 G686 468 g.18  4.43  -0.81
ABOV-198 IR-35-2{19%) A4 A 5.1 L.opg -0.02 504 -0.06 D80 -0.05 4.9 0,11
RBOF-198  IR-35-2{19%3 354 A 5.10 L.256 o.i5 5.0 -Oo.8s  5.1¢ g.oF  58.15 0.05
oBOF-15  FH-23(63 a4 B i £.55 .89 0.34 G.74 g.19  7.83 .48 7.03 .48
HEOF-15 FH-23ED 34 B I 6.95 b.bd .29 &.78 0,23 F.2n a.v ) .51
&ROV-15  FM-23d82 344 B i 6.533  &.11 -0.44  &.00 .58 &.31 -0.24 6.1 ~0.40
ABDF-F8  FN-130-141%2 ised B i 6.10 6.18 .08 g0 -0.10 6.30 3.2 E.30 £.20
ABOF-78  FRN-130~-1d190 152 B I .10 5.9 001 8 Q.02 &.01 .08 H.83 -0.17F
ABF-149  IR-80-3(G2399--12-203¢4 A ES 4.7 4.75 Q.00 4.83 .18 468 Q10 4.79 a.04
ABRNY-143  IR-BO-R(52 399 13-2534 H a 4,75 4.54 -0.31 4.6 0,09 4.F6 Q.41 4,79 0.04
ABDF-149 IR-80-3{52 9% 1 22834 A ES 4.78  4.60 -G.15 4,66 -0.0% 4.7% a.o 4. 8B a.09
2BOF-3 MP-111-2012 1¥d B I F.25 .70 0,49 F.38 g.13 F.2V Q.02 7.21 Q.85
ZBOvV-3 HP~-111-2¢12 152 B I .25 B.66 -0.5%  7.22 -0.03 0 .43 a.18 .04 n.og
2807 -3 HP-1311-2012 /2 B I F.O 8067 -2.33 .08 .08 w.% -0.04 694 -D.06
ABOV-55  MP-H—4{1} is2 A 5.30 S.03 -0.2¥ 5.28  -0.02  H.eh .3 512 -0.18
ARDV-Hi  HP-H-4{12 /2 H .30 4.53 ~3.77  5.24 -0.06  5.41 g.11 4.80 -~0.70
ARDF-56 MP-G-4d13 142 H 5.30 4.87 -.43 5.40 .10 5.36 g.06 S oo -0.30
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HATERIRL TYPE

MIX : PROJECT- : : ASPHALT CEMENT COMTEMT DETERMIMATIONS :
DESIGH MO. S MUMBER 1517 i INT. OIFF. BIFF. BIFF. GIFF.
HBOF-200  FH-150-3(362 /2 A 5.80 5.84 .04 b.¥9 Q.01 h.B0 g.og 5.8 0.2
ABOF-20 FH-180-3(362 172 8 5.90  B.O2 g.12 s5.88 002 5.9 0.1 L.8s 0005
AE0P-20 FR-150-30362 172 A 5.90 5.93 0.03 5.8 ~0.01 .82 ~40.01 .86 -0.04
HEOV-65  FMN-H—FC312 ar4e B i 4.90 4.98 0.0g  5.03 g.13 5.09 g.i1g E5.13 .23
AEDY-6G FH-&-F{31) 34 B 4.90 4.6l .25  4.96 g.06 4.va 0.4 def  -U0.23
AEDF-114  FM-55-4{15) 34 R 5.40 5.43 g.03 5.47 0.aF .50 .12 .45 8.0
ABOF-114  FM-&5-40152 34 A .40  5.53 0.13 5.62 0.22 5.48 g0 5.24 0016
REIF-178  Fh-415-14258) 1’2 R .35 D.43 .08 5.35 0.00 G4l g.0s 5H.51 0. 16
ABOF-1F8  FN-415-1425% 172 B .3 5.51 .6 5.3 -0.01 5,53 0.18 &.52 N
ABOF-178  FHN-415-1(20% /2 R 5.3% 5.19 ~0O.le  5.35 .00 5.36 a.a1 .32 -0.02
FBOF-19 SR-60681{42 is2 B .20 &.36 a.i6  &.20 .00 6.24 2.04 &.40 a.20
SABOF-18  SN-1544032 374 B 1 .90 5.93 .03 s5.82 .01 & 02 .12 &.i6 g.26
SABT-18 SN-1LA40T0 a4 B I 5.90 5.92 6.2 &.06 g.ig  S.83 -0.2F L. 0,04
JABGT-18  SN-154403) Is4 B I .W0  S5.99 Q.o¢ H.SF a.o¢¥  es.0d .11 &.03 0.13
ZRE0V-18 SN-1544(32 374 B I 5.90  H.¥3 0011 .88 -0.041 5.62 -0.28 EB.e8 -0.22
SRBOF-18 SN-Ih4403 IS4 B I 5.90 5.93 0.03  5.82 Q.08 L5773 QI R0 0.12
AROF~-167 IR-35-3{472 IS4 A 9.25 4.99 ~.eb 5.28 g.0z 5.0 0015 4.% -0.29
HBOF~167  IR-33-3047) I A h.Ooo  4.39 -O.sl 4.2 -0.08 4.78 Q.22 4.28 071
ABDF-167  IR-35-3047) as4 A 5.00 4.84 006 4.%F -0.03 4.FF  -0.23  4.75 -0.Z5
ABOF-167 IR-ZIH-3047) 3474 A 5.0 4.¥8 0,22 5.08 .o 4.87 -0.13 4.82  -0.18
ABOF-167  IR-35-304F) a4 A 5.00 4.50 2 -0.50 4.94  ~0.06 477 D23 4.38 0.6
ABOF-117¥ FN-853-&8017 34 B S.20 0 4.98 -GLER 5.21 Q.01 auaid g 5.1l —{. 09
FBOV-117¥  FM-89-&017 4 B a.20  Ligs -0l 5.3 .12 4.88  -4.28 G5.14 0006
ABOF-128  IR-29-4(332 374 R 5.0 S5.04 .04  5.18% a.15 5.2 g.2¢ &.20 .20
ABOF-1238  IR-29-44332 I A S.a0 5.1t 8.11 S.24 g.2a 5,79 a.¥9 5.31 g.31
AROP-1234  FR-58-8017F) a4 A 4.0 4,83 0.23 4.8 .22 4.92 g.32 4.91 .=
AROP-124  FH-59-BR0173 U S 4.30 4.48 0.18  4.24 0,06  4.87 0.5 4,49 g.19
ABOP-156 IR-80-3¢02299-12-25 152 A 4.84 4.9% 0.11 4.80 -0.04 4.0 0014 475 -0.08
ABDF-156  IR-80-3(52¥99-12-25 152 A 4.80 4.74 -0.08 o.M .24 L.03 .23 5.18 0.38
ABOV~-106  IR-80-3CE2x99-12-25 142 H 4,80 4.73 Q.07 4.81 g.a1 3. 04 o.24  4.83 0.0z
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ASPHALT CEMEMT CONTENT DETERMIMATIONS

HIX : PROJECT- ; MATERIAL TYPE

OESIGH MO NUMBER {BIZE VTYPE ICL EXT. BIFF. BIFE. OIFF.

ABEF-179  FN-34-9¢542 3s4 A .00 5.04 .04 5.15 h.28 .28 .16
HEO7-179  FH-34-9C54) 34 A 5.40 5.30 -0.10  5.54 5.82 3.42 ~0. 05
ABOF-179  FH-34-2(54) If4 A S.40  5.34 006 5.47 S.&l .20 -, 11
ABOF-i79  FH-34-2(542 374 R 5.40 5.1¢ -0.23  B.EF 5.31 -0.09 —Qa.17v
HBO7F-130 FH-14-60162 a4 R 53.30 5.82 0.22 5.44 5.23 ~0. 0¥ .29
ABO7-130 Fi~-14-6{162 S T 5.3 5.36 0.6 5.47 5.10 —4.20 0.12
ABOFA-130 FN-14-60162 3~ A .20 B.11 -8.19  5.54 5.71 g.41 -0.08
ABOF-183 FiN-14-6<162 374 A 6.10 5.54 -0.56 &.08 6.30 .20 .31
ABDF 48 IR-B0-201142 I SRR ® 5.¥%  5.40  -0.3% B.¥8 5.69 -3.06 8.13
ABOV 48 IR-D-2(1142 72 A LN 5.3 5.6l -A.14 5.86 4.3% -1.36 . g.18
ABD7F 48 IR-80-2{1142 I B2 5.7% 5.7% .00 5.82 .61 -0.14 . 0.29
RBOV-48 IR-B80-2C114% I«2 H B S.¥% b.6d 0010 5.90 2.8l .16 0,29
HEDe-48  FM-11(102 It B &.590 5.93 -0.57 &.38 .21 ~0.2% &, ~{3, 44
ABDe-40  SR-3238(63 34 B 5.50 bB.IH  -0.14  &.7H B.Fd 24 6. a.ov¥
HBOE-40  SR-3238(8) i’ B &.50 .27 0,33 5.47 .49 -0, 03 &. ~{3. 48
AB0G-40  SR-3238(82 34 B £.50 6.24 -g.26 &.57 B.dd .06 6. . oo
2HNF-19 04 7SR-3362 (22 IF4 B 5.50 5.58 0.08 5.41 5.29 —£2.21 a. .25
207194 FEN-H362(2 3 A4 B 5.80 H.2F -1.23 &.46 5,79 g.29 o, 0.15
ZHO7- 1304 PSN-33620 20 Is4 B 5.50 5.7 -0.43 ho6o h.1b -1.35 B -1 01
MOF- 1904 FSN-336202) 3’4 B .50 5.52 0.03 5.68 5.63 .13 S5 0.25
I|OF-9 SN~217{a} IF4 B 5.70 5.98 g.28  5.88 6.12 .43  6.00 0.30
IBOF-9 SN-21 7R 3’4 B .70 &.FB a.06  S.84 L. 13 .45 5.89 8.19
aB0F-9 SH-21708) 344 B 5.70 5.84 g.14 &8l 5.99 .29 §.91 3.21
IBOF-Q SMN-21FCE I B .70 S5.44 -0.3% B.¥8 .68 -2 5.89 a.1g
3809 SH-21FE 34 B a.fd 5.9 g.0% 5.7% .90 g.20 597 e
ABDF-199  SP-p0G~0(13 ISt B BE.50 5.1V —0.33 6.42 k. BE .38 6,75 26
ABOF-199  SP-505-0013 a4 B £.30 &.03 -0.3F k.35 &. 586 0.3 &.&68 .38
HBOF-199  SP-REL-Q01D a4 B 6.31 &.23 -0.08 6.32 6.53 8,22 B.41 0.10
ABOF-199  SP-LOL-001 It B .30 5.83 -~0.4F B.34 &. 38 o.o8 B.61 {1.31
ABOF-93 FM-117-14{162 374 R 5.685 B.73 0.08 S.6b 5.38 ~0.&7 D.4F .18
AROF-95  FH-117-1016)2 374 A 5.30  5.4b g.1%  5.30 3.48 0.18  5.41 g.11
ABaY-95  FN-117-1{18d =R S .30 S.8d .32 5.30 S3.15 -0.15 5.31 0.01
ABDF-186 FR-20-1{52) I#4 A 4,70  4.52 -0.18 4.6% 4.63 -.a7 4,87 0.1¥
ABOY-186 FR-30-14{327 S4 R 4.70 4.47¥ -0.23  4.62 4. 45 ~-B.25 4.46 -0.24
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MIA : PROJECT- : MATERIAL TVRE ; ASPHALT CEMENT CONMTENT DETERMINATIONMS

DESIGN M. : HUMBER ISIZE (TYPE 0L 1R D OIMT. L EXT. 1 OIFF. | T.5. § DIFF. ¢ OMG. V DIFF. @ Ddb.  BDIFF.

ABOA-148 FH-3-2(21) 274 B I 52.50 b.5h 8.050 5.52 g.02 B.85 1.3%  5.83 -3
ABO7-148  FH-3-20212 344 H i 3.00 4.4b -3.55 5,11 .11 5.19 g.19  4.75 0.5
ABOF-148  FRN-3-2(212 3«4 B I 5.00 4.60 -f.40 4.71 0. 2% 5.43 g4z 4.4 ~0.2Z6
ABOP-111  FHN-R0-30110 - R f.20 5.18 -0 02 H.1d4  -0.06  5.54 80.34 H.36 0.16
ABDF-111 FM-80-3¢11) i/2 A (3 .20 5.3 -0.17  5.11 ~-3.09  h.oo D20 4.91 -g.29
ABDF-111  FH-&0-3C112 i/2 H R 5.20  4.93 ~.2F L.Z20 0.3 .46 g.06 4.92 -0.28
ABOP-111  FM-e0-3(112 is2 R B 5.20  5.02 -~-0.18  &L.20 g.0go &.2e g.0e  4.83 -0.32
ABOY-111  FH-e0-30112 is2 R B .26 H.04 ~-.16 &S.ie -0.04 B.37 oy 5.08 0011
RBOF-72  FM-e0-30113 354 B R 5.28 4.76 ~O.44 517 ~0.03 5.08 0,158 4.93 -0.27
RBOV-F2 FHN-80-30113 I A B 5.20  5.243 o.0s  5.43 0.23 5.&¢ .07 5.0z -0.1F
ABROF-F2  FN-e0-30112 A4 H &) 5.20  B.ZF c.0F 5.18  ~0.02 LHode g.16  4.88 -0.31
ABOV-V2 Fi-a0-3112 SRS N R 5.00  5.19 0,19 5016 .15 B.31 8.3 4.99 -.01
AEOV-F2 FM-&O-3(113 I+ i R .00 5.0¢ g.oF 5013 .13 5.29 B 4,90 ~0.10
ABOV=-82  FN=-182~-10Z22-—21-60 394 B 1 .40 B.ED -.15 B.56 .16 b6.64 g0.24 6.24 .16
RROF-82 FN-I82-1¢2)—21-60 374 B I h.¥0  5.39 -0.31 S5.75 .05 SH.74 g.04 5.53 -0.17
ABOF-E2 FN-I182-1(202——21-568 344 B I .73 S.54 ~0.056 S5.6F -0.02 .89 a.19  L.a¢ 0013
fROF-82 F~182-1(23—21-60 374 B I 5.78¢ 5.96 -0.14 S.¥3 g.03  9.85 8.1&6 bH.e6 -0.04
FROF-O2  FN-1E2-1(30——21-80 374 B I 5.¥0 5.4l -.1% 5.78 g.08 o.0¢ g8.37  bH.4% -0.Z21
ABOF—-136  IR-29-4(33327¥ 34 B B h.38  5.14 - 16 5.22 -L.08 S01¥ 0 —-0.13 5.32 a.oz2
REOF-136  IR-29-4(330F2 RS S H 5.30 5.05 -0.25  4.84 046 S.6l1 0.31 S.1e —-0.14
AROVY-132  FR-14~-60152 152 A 5.50 &.1F -0.33 G446 -LO4 S.BB g.16 5.2%  -0.21
AROF~132 FH-14-R016) is2 R 5.20 4.98 -0.22 5.26 g0.05 &.20 G.a0 5.1l -0. 09
ABOF-~132  FN-14-&6(1G2 i3 H 5.280 4.86 -0.34¢ G.Z26 .06 5.20 0.80 .12 -G08
2MEF-19 0 FR-99016 55849 R S I 5.20 &s.i10 0,100 L.3F 0.1F  &.13 -L.0¥ §.48 0.8
2HAF-19 FR-99016 5599 3~ B I .50  L.1+¢ -0.33 5.51 0.o1 3.31 -3.1% 5.43 -0.07
2§19 FMN-9901ley——-55-99 a4 B I S.50 5. -Q3.16 g.6{ g.10  5.58% 0.05 .87 0.av
FABOF-185 FR-82-8013) if2 A .90 5.52 -0.38 5.¥8 -Q.12 B.30 -0.80 2 S.66  -~0.24
FROF-185 FR-53-8013) 172 A .90 H.F2 -0.i18 5.7 -0.1F 0 &1l 1.7 .87 .oz
ABOF-185 FR-63-20132 2 A 5.90 5.7 -0.13  5.8F -0.03 5.1y -O¥3 G.VB 0014
AROF-73 FH-415-10272 4 B I 5.70 Db.D2 -0.18  5.75 g.05 G.eB -0.02 5.65 -G.09
ABOP-F9  FH-415-1(27) a4 B I 5.¥0 5.53 -0.17 LB g.18  5.71 a.01 5.23 D47
ARDY-200  FHN-5~-4 (85 LRI R 5.40 5,42 g.02 5.40 .on Luods g.06 L.57 a.iv
ARDF-200  FN-5—-40852 /2 H R .40 5.35 -8.03  5.40 Q.00 5.5¢ .17 S.bd 0.24
RBOV-200  FM-6—-4(852 12 H R 5.40  5.23 -1, 1¥ G5.41 a.01 S.44 .04 .44 8.04
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ASPHALT CEMENT COMTENT DETERMIWRTIONS

HIX ; PROJECT- MATERIAL TYPE

DESIGH MO HUMBER SISE (TYPE (EL iHT. BIFF. T.5. © UIFF. ks . OIFF. : DIFF.

ABOE—4¥  FM-OF{102 374 A 5.20 $.7F —0.43 5.21 a.oi 4.58 -0.62 4.8F7 -0.63
ABOE-47  SH-460901) 34 A 5.20 4,80 -0.40 5.20 o.a0 4,78 -0.42 5.0 0,13
AEDE-47  SH-4009012 I4 A .20  4.9¢ -0.23 5.21 a.o1 4.98 -0.22 5.1%  -0.0%
AEOT-20 SH-4a0901% is2 A £.10 5.99 —.11 5.08 -0.02  S5.80 -3t 5.94 .16
HBOF-20  SH-4009C12 152 A 6.10 &.08 .02 &.08 -0.02 e.08 -2 5,95 -G.15
ABEOF-20 SHM-4825(52 152 A .10 &.0F -g.03 e.0%  -0.01 &.0d —0. ov¢ .92 -0.18
6H0F-16  FM-2=62 /2 B &.5% 5.93 —1.62 5.93 0.5 5.06 .69 .78 077
200714 SN-16R4012 IF4 B I 5.¥0 6.50 -0.20 5.%5 0.2 6.46 -0.24 6.53 -0.17
2EO7~14  SN-leR4{12 374 B i &. 70  £.80 0.10 B.866 ~0.04 K.81 g.11 6,495 .25
ZBO7-14  SH-188401) 34 B I .70  &.d7 -0.33 6.7& 6.06 6.40 ~G.30 &.2¢7 -0.43
ZHOFP-14 SH-15884{13 344 B I e.70 6.43 Y Y .83 .13  A.71 .ol £.69 -0.01
2HDF-14 SM-1e8d01) as4 B I B.70  &.38 -0.32 G.ed Q.06 B.57 -0.12  &.88 -G.12
SEDF-2 SR-FEESC1 Y 344 B I B.90 G.48 -0, 48 - .08 .12 a.z22 H.64 02
SHO7-2 SR-FEEGCL ) IF4 B I &, 10  85.79 -0.31 B. 19 a.ag B0V -1.0z3 L.¥73 Q.37
sBov-2 SR--FEE9C1 2 IF4 B I 6.10  5.83 -0.2F b. 18 g.gge s.18 n.ao 6.10 .ca
SHOF -2 SR-FHBACL 374 B I 6. 10 5.85% -0.25 B. 2o g.le 5.30 -0.20 Bui? a4, 07
SBOy-2 SR-FORSC1 374 8 I .90  h.ee 0,24 .98 a.o0e  5.90 o.oo 5.%0 a.ag
ABOF-94  FN-3-5d4dd 4 B B 5.00 6. 05 Q. 0q 6.10 0.10 &.085 .05 5.74 0.2
HBOF-94  FH-3-5(44) Is4 B B 5.50 9.4 —1. 05 5.56 g.06 5.14 ~3.36 5.08 -0O.42
ABOF-94  FH-3-5(44) 34 B E 2.50 hodh 0,05 5.54 g.04  5.51 0.4l a.4¢  -4.48
ABOF-94  FN-3-5(44) If4 B R L.BO B.10 0 -0.40 5.61 0.11 5.31 -0.19 5.23  -0.2¥
ABOF-%4  FHN-3-504e2 34 B R 9.5%0 &.24 0.2 5.58 0.5 5.28 ~.22  w.1ls -8.3%
2RABOF-2  FH-324%2 34 B 2 B8.31 .11 B.21 0.01 g ~. 15  &.28 a.08
2REDF-2  FR-32082 34 B 6.2 6,88 0.158  6.33 .13 .41 .21 &. 69 Q.49
20BOF—-2  FH-32{%) 34 B .20 S.69  -0.51 G. EB 0.0 /.98 -0.28% 6.2V Q.a¥
2RBOF-2  FH-32{52 a8 6.20 5.94 0. 26 &. 20 Q.10 &.33 4,13 6.52 .32
2AROV-2 FH-32482 IS4 B .20 &.03 -, 17 &, 49 a.29 s5.60 p4a K. .54
ABOF~128  FH-G7#-10702 a4 A 5.00 &.22 h2e .16 0.1 .05 Q.05 4.3¢ 0006
ABOF-125  FN-GY-1{702 374 AR 53.00  4.99 -D.0% 5.03 g3 4.8 0018 4.67  -0.33
FBOF-125 FH-6¥-1{70 a4 H 5.00  5.08 o.0g 4099 0.0 4,88 -.11 4.81 -{1.19
ABOV—122 FN-3-bld44) 172 R R 2.90 L.88 -0.0F  5.98 0,08 L.E8 .32 §.80 Q.10
RBEOF-122  FH-3-5Hudd) i/2 R B 5.60 5.51 ~.0% 5.54 -0.06 5.41 -0.1% 5.42 -0.18
ABO7-122  Fh-2-5Cd442 i/2 A S 5.60 5.4¥ 0,13 5.64 g.04  5.40 -G.20 b.56 -O0.04
ABOT-122  FH-3-5(445 /2 R R .50 B.¥3 -0.27 5.87 8.2¥ 5,41 -g.1g 5.3 -0.22
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MIX i PROJECT- : MATERIAL TYPRE ASFHALT CERMEMT CONTENT DETERMINATIONS i
DESIGH HO. NUMBER {SIFE (TYPE INT. OIFF. BIFF. DIFF. OIFF.
EROVP-12  L-ARCC10EV is2 B i 0.85 -0.55 5.94 0.03  6.29 -0.56 6.44  -0.41
6BOF-12  L-AACC13EF 12 B i .85 -0.63 &.72 ~0.13 6.48 -0.37 6.57 ~-0.28
eBOP-12  L-ARACC13ET /2 B i 6. 85 -0.98 &.74 0011 .20 -0.65 &.16 ~0.8%9
ABDF-138 FM-18-3{593 i/2 A L.40 buD4 -0.06 5.54 o.i4 5.06 -0.35 5018 -~L&ES
ABOY-138 Fi-18-345%) /2 H S.40 0,33 -(3.0¥  5.44 g.04 4.90 .44 5.11 ~{}. 29
ARDY-138  FH-18-3C¢59) i/2 A 5.40 5.3 -0.05 G.4F .7 5.12 -4.28 5.23 -0.17
FEDF-138  FH-18-3059 i’2 A 9.40 5.33  -0.8F7 B.B2 .12 5.3t -8.0% bH.is 0.25
ABO¥~25 MP-346-20132 44 H &.00  5.58 -2.42 5.8¢F -0.13 5.56 -g.44 5.70  -0.30
ABOY-95 MP-346-2012 34 R 00 5.88 ~0.12 &.00 o.od  5.98 -09.12 5.85 -~0.1%
AEDF 36 MP-Z46-2012 IF4 A &E.00 5.93 -0.0¢ 606 .06 5.F1 -4.2%9  6.40 4.ag
&ABF—4 SH-4822023 374 B quBg 5.EF ~0LB3 h.Gh .05 5.50 -0.30 5.36 -0, 44
eART-4 SN~-482202) a5 B .80 &8l ~0.19  S.80 .0 S5.eQ -0.20 E.6l ~1.19
&ABV—4 SN-482202)0 a4 B .80 5.¥% .04 b.EB g.06 5,74 -3.06 H.68 -0. 12
REOF-5d IR-B0-2C1 143 IF4 R = 4.80 4.F¢ -0.04  4.FB 0,02 4. F1 -8.09 4.45 -0.34
REDY-33 IR-80-2(1142 34 A R 4.80 4.93  -0.0F 4.¥8 0,02 4.8%8 -0.11 4.48 -0.32
ABOF-53 IR-BO-2{1142 74 A & 4,830 4.74  -0.06 4.F5 0.4 472 ~0.08 4.43 -0.37%
AE0Y -6 P-83-0L0200 34 A £.00 5.88 -0.12 &H.90 -0.10 5.89 -~0.11 £.03 0.o3
ABDF & P-E3-00200 a4 R 6.00 4.81 -1.1%2 5.491 -0.09  5.9% -0.05 4.90 -1.10
AEOY-&4 FN-20-90732 3~ R S.40 B.tY ~3.23 b.h3 iz k37 -3 5014 -U0.26
SHABOF-16  SR-16B5(3) If4 B I 6.10 &.01 -0.09  G.14 a.04 .08 0.8 &.29 0.12
SAB0P-16  SR-1665(33 354 B I .10 5.81 .29  &.06 004 L& -0.32 5.80 ~(.30
SHBOF-16  SE-1665C3) 34 B I e.10 5.89 ~0.21 603 -0.0¢7 8.0 008 &.0% -0.4v
SABOY-16  SE-16565(3) IS B I &.10 5.59 -0.52 &0 -0.04 5.80 -3.386 5.8 -0.34
2AB0F-16  SE-1665{3) It B I 5.90 5.92 .02 &6.02 0.12 5.78 -0.14 &.00 .10
ABOY-118  FN-18-2(59 Afd B I H S.60 542 ~0.18 5.80 .00 5.54 4,06 §5.850 0 -0.30
HEDF-118 FR-18-2059) asM B I R G.40  4.89 ~{. 0l 8.80 .10 5.20 2.0 5822 -0.18
ABOT-115  FN-18-3d05%) 3 B I B 5.40 5.2¥  -0.13  &.40 g.c0 5.2 -0.14 GS.is -0. 24
FBOY-115  FH-18-3(092 a4 B I H 5.40 L.E2  -0.18  H.53 13 Llz 037 85.41 8,41
ABOF-115  FMN-18-3{532 a’4s B I B 5.40  L.OZ2 -0.38  G.42 .02 a.19 4.2l 5.0 -3.31
HEOF-131  FN-163-10402 a4 H 4.73 4.7 0.01 4.89 .19 4.¥5 g.us  4.70 G.0o
ABOY-131  FN-163-14402 It A 4. 70 4.94 o.24 4,79 .09 4.81 o.11 4,70 0.00
AEOV-131  FM-163-14402 st H 4,70 4.84 .14 4,79 0.09  4.81 .11 4,74 0.4
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MATERIAL TYPE ; FSPHALT CEHENT EONTENT DETERMINMHTIONS

MIX : PROJECT- g d
DESIGEH M. HUMBER 1SIZE (TYPE CL 0 R v INT.  EAT. @ OIFF.  T.5. ¢ BIFF. 1 OMB. 1 DIFF.  CNG.  DIFF.
ABOA-8L F-20-3Ch: I44 A 5.70  B.45  -0.EZ5 4.8l g.11% 5.58 -H.12 .44 ~0.Z26
ABOY-82 F-20-9¢(Gx 344 A R.FO B.25 -0.45 LS4l -0.289  5.12 —£.58 H.74 0. 04
AROVP-Q5 F-20-9(5> 374 R 5.70 5.4 -0.16 58.61 -0.03  H.64 —fH.0s 5.36 -0.34
ABOY-85  F—20-9(5> 374 A 3.90  B.3®  —0.34 5.62 -0G.08 bH.e0 0.1 s5.08 -0.e2
aBOF-85  F-20-9(52 as4 A .70 5.v¥9 0.09 5,75 3.5 b.88 .18 S5.44 ~0.26
AR -59  FN-130-1(1592 s+ B I 6.40 6.401 -0.39 6.40 0.0 6.26 -0.14  &.10  -0.30
ABOA-59 FN-120-1¢193 as4 B I £.40 6&.38 -0.02 B.49 .03 6.40 a.o0 5.08 -0.31
ABLF-0%  FR-130-1(19> 3r4 B 1 6.40 &.86 g.46 w.IF -0.03 &.79 .39 &.72 .3z
ABOA-52  FN-130-141%3 a4 B 1 .40 B.7G 0.35  6.41 .1 6.85 .45 b0.63 .23
AROA-09 FN-130-14193 as4 B I 6.40 6.43 0.0z 6.3¢7 -G.03 &6.61 021 .44 0.0
ARLOY-51 FH—92-30142 354 B I 2.¥0  5.51 -i.19  5.58 -0.12 9S.el —-£2.09 5.22 -0.48
AR b1 FH-Q2-3(143 3~ B I Z.70  5.34 -0.36 5H.63 007 5.8 001 5.25 -0.45
ABOF -1 FN-92~3(143 354 B I 5.80 5.99 .19  &.04 .24 5.48 ~3.32 S.48% 0,31
AROF-51 FN-92-30142 34 B i .80 6.04 0.24 6.05 .25 B.3F .43 LYY -0.03
1B0F-2 FH-340113 3as4 B I .30 4.2 -0.32 5.49 da.1a 5.91 {.61 .26 -0.04
iB0Y-4 FM-24{112 34 B I .30 4.94 036  H.3 0.02  4.949 ~{. 31 G.2d4 -0.06
1p07-3 FR-24{113 341 B I 5.30¢ 4.94 .36 5.43 0,13 5.56 g.26 G5.12  -0.18
1B07-3 FH-24{113 a4 B I 5.20 491 -0.2% 5.21 .01 2.23 g.02  5.21 .o
iBOF-9 FH-94C112 34 B I a.20 5.0z -001I¥ 5.23 g.03 5.2l 0.01 2.10  -0.14
ABOA 41 F-92-30142 172 AR 5.40 B.z28 0 -0.12 5.3 0,03 5.62 .22 B.749 .39
ARLIF-41 FH-92-30 143 is2 AR 5.40 4.34 -0.46 5.36 -0.04 5.53 g.13  5.19 -0.21
ABOV-41 FN-92-3¢140 ir2 H 5.40 &.19 0.2t 3.60 0.200 4,83 -0.5¢ 5.21 -0.1%3
MO, OF ITEMS 3n.00 315.00 3i5.00 315.00 315.00
AVERARES 5.70 5.8 -G.16  B.V3 .03 568 002 563 007

S70. DEVW. OF DIFFEREHCES 0. 25 0.13 ga.2v 0.24
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Appendix B
Comparisons to Tank Stick Measurements



FSPHELT COMTEHT AMALYSTS:
TAHK STICK YS. EXTRACTED, DISTRICT HUCLEAR, & CEMTRAL MUCLERAR DETERMIMATIONS

31 ; PROJECT - : MATERIAL TY¥PE : FEFHALT CIMTEHNT DETERMIMATIONS H
BESIGH M. HLMBER SIZE JTYPE L1 P R 7 T.5. ¢ EHT. G BIFF, | BMG. ; DIFF. @ CHE.  DIFF,.
ABD 120" IR-35-31475 12 A 5.14 S.%3 ~0L.21 5.6 Q.25 5S.B5 2 -0.49
ARLA-13W IR-35-—3{47) /2 AR 5.93 5.91 ~O.04 606 8.1 .82 -G.12
FEUF-13F  IR-I5-3147) ivZ2 A 6.04 &. 19 .15 6.16 80.12 6.10 2. 06
ABOF-13F IR-35-347) 72 # 6. 04 5.9 ~.09 &6.18 .12 &.08 0.04
AEOA-12F  IR-35-3447) ir2z A S5.69 .64 ~0.02 5.85 .1 H.94 8.25
EREF~3 FM-284(75 & 2D irZ2 B 1 6.76 5.41 .35 &A.536 -U.20 6.45 -0.31
BRE -3 FH-28672 & 490 72 B 1 6.85 .66 .15  6.71 -8.14 6.7 -0.10
EREA-3 FH-2BL73 & <9 ir2 8 1 6.67 2.51 LIt 6.598 -G.08 6.5 -O.12
SAE -3 Fi-2eirs & <9 i/2 B I &.69 G.34 L35 6.60 -0.08 fA.42 027
SREY-3 FH-28473 & {25 i72 B I 6.71 6.55 2 -0.21 6.73 .62 G422 -0.29
3BOP-10  L-RES3-73-60 1.2 B I1 5.33 610 -0.22 .00 033 .50 0.17
3|OF-10 L-RES-3-73-60 172 B 13 5.39 .13 -O.26 6.0/ .32 658 g.19
wOF-10 L-RES-3~-73-6 172 B 11 6.33 6.1 0,23 6.24 g0 629 -84
0?5 SR-42413 /4 B It 5.00 5.74 .26 6.04 .04 5.06 0. 06
2e076 SR-70L13 34 B 11 5.72 2.3 -0.37 5.85 13 &.79 o.a7
|6 S5R-62L43 /4 B 11 5.80 .52 ~0.28 5.85 0.05 5.7 ~0.04
IBUT-G SH-133414) 34 B 11 5.688 5.2 0.3 5.91 8.0 8.72 ~Ll&
B -6 S5R-7441) 4 B I1 5. 64 2.3 ~.26 5.69 .05 5.52 L1z
A6 L~9-88H~-73-84 I/4 B 11 5.00 5.1g g.18 5.53 0.53 5.45 0. 45
ABOR-194 IR-35—445055 374 H 4.56 4.2 —L29 5.00 4.44 4.66 0. 16
REDF-194  IR-35-44553 4 R 4.5 4. 64 0.0 4.78 8.28 4.73 a.15
ABF-124 IR-35-44553 /4 B 4.52 4.43 HL.0O9 4.76 g.24 4.10 .38
iABOA -1 SH-4589{9> s B 1 3. 96 5.5 -0.38 b6.11 B.15 E.80 -0.16
IABD?~1  SH-468949) 34 B I 5.86 5.4 -O.46 5.13 2 -O.¥3 5.6 -B.21
1ABOA-1  SH-46895¢(9) 374 B I 5.5% b.65 0.07  5.90 D.31 &.15 .56
1ABIF-1  SH-4689(9) Ir4 B I 6.06 .88 0.8 6.35 .29 B.73 27
1ABOF-1  SH-4683(9) 354 B I 5.30 607 -0.22 6.76 0.0 &.24 -0.806
FBO7-182 FH-18-61232 i/Z2 B I B 5.70G 5.51 0.81 5.42 ~0.28 5.8 -0.02
EOA-182 FH-18-6{232 172 B I R 5.65 5.3F ~D.28 5.z24 0.3 545 020
ABOF~-182  FH-18-6(235 /2 B 1 B 5.80 G.3 26 5.40 0 -O.28 522 -0.38
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MIX ; FROLIECT— MATERIAL TYPE ASFHALT COWTERT UDETERMIMATIONS .
DESTEH MO, MLBEER IZE T TYPE 7.5, s v DM, DIFF. ., DIFF.
AME-1 SE-HIRZC4) B I f. 45 G. 0% &.01 -B.44 G.DE A3V
AMI7~1 SH-B3FZL 4D B 1 6.29 B.32 B.41 8.12 5.9 -~0.34
AMF-1 SE-BIEAC 45 B 1 . 36 5. 47 B.47F g.11 s.35 ~0.0
Boy-198  IR-25-24¢19%) f 4,51 4.¥1 4.62 8.11 4.42 -02.09
3P0 IHYER-12441 ) B iI .12 8.46 5. 27 0.25 .01 ~8.11
SBOP-9C IISR~1 23441 3 g I 6.51 5.75 .13 -0.38 .10 ~0.41
SBOA I I SR-1 2441 B Iz . 21 5. 7D t. 41 0.20 ©6.47 .26
SBOF-DCLOOSR-134417 Iz 3. 64 b.26 B 2F 0.58 .87 f.1g
ABOA-S AT ER-13441 3 g It 5. 26 5.56 . 24 g.08 .11 015
2BUe-6 SR-141415 B 1 2. 59 .12 5.6 ~0.20 B.40 .49
2L~ SR-1431413 B I S. 50 529 §.692 -0.11 5.&7 ~L1z
28076 SR-14141> B8 i G. 82 5.02 -0 .40 .42 5.36 .46
ABO 143 SH-BUZS{6) g 1 5. 9 S.92 o4 S¥2 0 -0.28 R.55 -Old42
ABD7P-143 SH-BOZRC6) B8 I 5.78 5.6 -D.12 5.23 -0.45 B.53 .25
ABO7-1432 SH-BO36L63 B I 5. 33 B.2F 0.6 5.04 2 -0.29 5,11 0322
ABLF-143  SH-BOZ6C6) B8 I 5. 32 5.25 0.7 5.26 2 -0.06 B5.2%  -0.07
ABLP-143  SH-BOIGL6) g I 5. 40 5.3 -0.10 5.43 g.03 5.42 0.0
1BOA-3 SE-344844 3 B 1 B, 4 5.82 2 -R.e2 5,74 -0.72 592 -0O.53
B8 SR-Z3448C 45 8 I . 31 .15 ~D.i6 6.04 -0.27 607 ~0.24
B8 SR-344844 > 2] I E.15 .13 0.0 5.73  -0.42 &.07 ~0.08
iBUR-8 SH-D44844 g 1 . S5 G.16 -0.0% 2 5.79 -D.46 6.16 -0.09
iB -3 SH-3448<4} & I 5. 23 5.91 .32 5.8 -0.33 S5.90 2 -0D.33
4B -4 SH-2192011% B I &. & b.41 .14 .20 007 &1 2 -0.09
AR 4 SH-21924113 B 1 ., I h.12 397 6,12 -4.08 &.00 2 -0.20
4B 4 SH-F192¢ 113 2] 1 5. 82 5.98 g6 .81 -0.01 5.77  -0.45
4B 4 SH-Z192¢113 g I . 2 h.% -O.0s 5.2 -0.34 E.81 -0.21
iBO7A-7 SH-46L113 B I 5,53 5. 65 0.1 513 -0.40 0 B.52 01
1B ~7 Sh-464117 g 1 5. 52 h. oo G.g¢7 H5.3% 0.1 5.48 -0.04
1BLE-7 SH-46{113 B 1 .44 5. 70 .26 5.53 0.09 b.50 .56
6BLF -9 Sh-4 S5 4 g 1 5. 21 5.1 0.3 .11 AL10 G 20
GBI -3 SH-ATIGC4 3 g 1 . 4 5.9%7 O.3F .02 -0.321 e.20 0 -O.14
B9 SH-420614 ) B 1 &. 39 5.91 ~0.48 2 B.94 -0.45% E.71 068
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HIX H PROJELCT- ; MATERIRL TYFE : ASPHALT CONTENT DETERMIMATIUHS H
BESIGH W0 1 FILEHEER SIFE ITYPE EL D R L T.5. 3 ERT. G DIFF. | DM, ¢ OIFF. © CHE, | DIFF.
ABDF-32  FH-31-14135 4 R 5.49 5.08 0.0z 5.20 ~0.29 5.53 .04
ABOA-32 FH-3B1-14130 34 A 5.49 .21 -~0.28 S5.20 -0.29 5.90 .41
ZB0F-11 FR-46085 354 B H .97 6. 07 P13 6.13 G.16 5.92 -0.05
2BOF-11  FH-46(83 z/4 B i 5.9 5.91 D04 B.9 003 5.99 .04
2BE~12 FH-450835 J/% B I B. 22 6.18 .04 6.40 g.18 B.456 .24
2BiF-12  FH-46(8) 244 B I &. 28 6.22 -0.06 6.34 .o e.22 4.0
2BUF-12 FM-4608) /4 B I 5. 20 5.41 0.13  6.34 fil.ae 6.49 f.21
ABlA-29  BER-810-00512 374 B I 5. 16 5.17 fo.ar 8.21 oo 5.10  -O.06
ABDF-29  BR-B1O-0{512 #4 B I 5. 74 5.34 0,40 S.42 Q.32 549 HL2ZE
ABEDF-Z2 BR-810-0(513 4 B I 5.43 5.50 0.7 5.75 0.2 5.36 -3.07
ARIF-212 SR-7049(73 ir2 B I 6. 15 5.9 .19 6&.14 .01 6.12 2 -.O32
HBUF-212  SE-7B49073 i2 B I G.11 5.82 -0.29 6&.08 .02 6.04 307
ABOF-212  SE-7849(73 /2 B I 6. OF 5.72 .35 6.04 O 614 .07
ABA—212 SE-PE4U(7s 172 B 1 6. 17 B.82 .34 6.35 g.i12 &.12 005
ABLNF-212  S8-7E43(7% i7/2 B 1 5.13 6.18 ~0.03 5.8 .28 6.08 -0.05
ABO-205 SP-6EA-0C0E 172 B I B.FF .69 L8 5.46 2 -0.31 B.6S5 12
RBOF-20E  SP-687-01) i/2 B 1 5.7¢ 5.668 -L12 5.82 0.0 5.80 -8B.17
ABOF-205  SP-eB7-DL013 1.2 B I 5.78 5.74 L4 5.5 .26 S.53 .15
ABLF-198  IR-35-24 1993 /4 A 4.58 4.88 g.30 4.5%¢ ~0.01 4.69 .11
ABEF-198 IR-35-2415990 I74 A 4.44 4.63 .18 4,68 D.24 4.49 0,05
ABOF-198 I8-35-241933 /4 H 5.04 5.08B 0.04 5.05 g.or 4.9%  -0.05
ABDF-198  IR-35-2¢ 1990 34 H 5.05 5.25 0.2 5.17 8.12 5.15 oo
eBIF-15  FH-Z3(562 /4 B I 6. 74 6.89 0.15 7.0 g8.29 7F.032 3.29
6BIF-1% FH-23(6) @44 B 1 5. 70 584 D.oe 7.26 2.48 F.6 0. 28
BBUF-15  FH-23<ED /4 B I 6. 00 6.11 H-1: 6.1 8.21 615 015
ABOF—78  FH-120-1019) 12 8 I &. 00 6. 18 p.ig 6.30 8.2  6.30 . 30
ABDF~78 FH-130-1{1%2 172 B 1 6. 08 5.92 ~0.15 .01 @ -0.07 B5.93 15
ABDF--149  IR-80-3<5E2399 ¢4  H 4.93 4. 78 ~L.18 4.5 -4.28 4.79 Q.14
ABDF-149  IR-BO-3 52399 a4 A 4.66 4.34 -0.12 4.76 .10 4.79 1z
ABLF-143  IR-BO-3{52859 @4 A 4.66 4,60 -0O.06 4.75 G.10 4.84 .18
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1) : PROJECT- i HATERIAL TYPE : ' FSPHAE.T COMTENT DETERMIMNATIONS "
OESIGH HEE. & HUMBER ISIEE TYPE CL R T.m. G OEET. G DIFF. ¢ oM. @ OIFF. & CHE. ¢ DIFF. 0
28073 HP-111-2¢13 172 B 1 7.0 .76 HLez F.2F -D.11 7.3 0.7
28BU7-3 MP-113-2015 172 & 1 P22 b.66 —LSs F.43 B.2t  F.o4 f4.12
2807-3 HP-113-2015 1572 8 I V. G.A¢ -O.41 .9 0 ~0.12  &£.94 14
RBOA-56  MP-6—4410 172 B 5.8 5.02 ~L25 5.66 B.38 512 ~#.06
AR5 MP-6—441% 72 H# . 24 4.3 ~0.71  5.41 89.17 4.6 -0.564
ABUY-56  MP-H-4C1% A2 A 5.40 4.8 ~.53 .36 0.4 2 R00 -4.40
ABO7-20f FR-1D0-3(365 1722 A S.79 .04 .05 S.e0 a.m B8 -0.01
ABLA-20 FR-150-30362 i/2 A 5.08 6,02 0.14 5.95 ~0.13 5.85 ~4.03
ABOY-20 FR-1SE-30353 2 A 5.89 5.9%3 0.4 5.09 f.080 5.8n .03
RBO/-65  FH-6-F{31} /4 B 1 B 2. 03 4.9 -O.08 5.03 g.s 513 810
ABOFA-BS  FH-H-7L312 344 B I B 4.95 4.61 ~0L3Im 4.7 .20 4.67 0.9
BBOY-114 FH-55—44150 4 B 0. 47 5.43 -0.04 5.50 g0z 5.45 02
ABDY-114 FH-55-4415) PSS 5.62 5.53 -0.0% B.48 ~O.14 0 5.24 538
BBA-178  FH-415-1(253 irZ2 B 5.5 5.43 $.08 5.41 B.oe B.51 {16
ABLV-178 FH-415-1(250 12 B H. 34 5.0l .17  5.538 F.19 3.52 .18
ABLY-178 FH~415-1(25) iv2 R . B 5.1 -O.is 5.3 .0t 5.33 0.2
ABOY-19 SE-661<40 172 B 1 R 6. 20 6.36 i &.24 0.4 6.40 3,20
ZREO7-168  SH-154443) 34 B I 5.849 5,92 0.04 H.IE .13 &.16 02.27
2ABNF-18  SH-1544C30 Ifd B 1 6. 06 5.92 14 5.3 -0.43 A.B6  -0.20
2AB07-12  SH-1544435 34 B i 5.9¢ GO T 0.08  &.01 g.d4 603 .06
20807-18  SH-1544430 374 B i 3-89 5.9 .1 S.62 ~B.2F 5.68 0 ~5.21
2ABL7 18 SH-1544{33 374 B 1 5.2 5.93 0.i11 S5.73 -2.0% 602 B.20
B ~164 IR-35-30472 a4 B 5. 28 4.9% -O.22 510 -G.18 4.9 L322
ABLY-16d IR-3%-3{47) 4 B 4.92 4.32 -I.52 4.78 -O.14 4£.29 ~Le3
ABLF-16F  IR-35-3K 473 374 B 4. 97 4.94 ~0.02 4.7F7 G20 4.7 422
ABDP-16F IR-35-34473 374 B . 08} 4.78 -.22 4.7 -0.13  4.82 0.1
ABIF-167 IR-35—3{473 374 B 4. 594 4.50 ~0.44 4.7F7 ~0.1F 4.38 -0.56
ABD7-117 FH-D96C173 374 B I B 5.21 4.9 ~.23 5.1V 0.4 5.11 -0
ABOV 117 FH-5I3-6L173 /4 B I g2 5.32 5.2 -0.20¢ 4.9% 0.3 314 018
A7 ~-128 IR-29-44333 374 B 5.15 h.04 ~L1i1  B.2F iz 5.20 .
ABOS-128 IR-29-4(333 4 A 5.29 .11 ~0.18 5.79 .50 5.31 L3
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Hix : FROJECT- HATERIAL TYWFE ; FSPHAL.T CEBTENT DETERMINAT IOHS n
DESEEH HO. HUMBER TYPE 04 i T.5. BIFF. oG, 1 OEFF. OB, DIFF.
AB-124  FE-59-54173 ! 4.22 4.83 p.01 4,92 .10 4.31 .
ABDF-124 FH-5B9-6L17) A 4.24 4. 48 0.24 4.87 .63 4.49 . 2%
ABF-155  TR-R0-3452099~12-25 # 4., 26 495 .15 4,70 -B.10 4.75 ~0.05
ABOR-1556  IR-80-3(52099-12-25 A 5.04 4.74 ~L.30 503 .01 5.18 M. 14
ABNF-156  IE8-80-3(52309-12-25 # 4.81 4.73 -0.08 S5.04 0.23 4.893 .12
ABOA~17% FiE-34-9C545 3] 5.15 .04 .11 5.28 #.13 5.16 f.m
ABIF~-17% FH-34-9(542 B 5.54 5.30 -0.24 5.82 B.28 B.35 -O.19
ABGF-17%  FH-34-9{543 A 5.47 5.24 ~0.13 5.60 g.12  5.29 -O.18
ABLF-179  Fi-34-9(543 F 8.27 5.1 .10 5.3 0.4 5.22 -0.04
RBA-12)  FH-14-60163 H 5.44 5. 52 g.08 5.23 -G£.21 &.5Y 0.15
ABA-130  FR-14~61163 L3 5.47 5.3 -0.11 510 A.z7 H.42 0.0
ABDF-130 FH-14-6(163 A 5. 54 5.11 H.42 5.71 4,17 S22 a2
ABF-183 FR-14-60163 H 6. 03 5.94 9.5t 5.30 8.2 572 ~0.26
ABODF-48  IR-80-20114> ] B 5.78 .40 0.2 5.69 -4.09 .88 . 44
ARIA-48  IR-80-201145 R B 5.86 .61 -0.25 4.39 -1.47 5.93 .07
ABO-48 IR-SO-201143 H B 5.2 5.5 007 S5.61 -L21 &.04 .22
ARF—48  IR-90-201143 B 54 5.90 5.65 .25 5.491 g.01 604 a. 14
ABE-40  FH-1310102 B 6.8 5.93 .45 6.21 IiF 605 033
ABDG-40  SR-D238063 B 6.76 6.36 -0.4¢ B.74 -HOZ2 B.SF  -19
ABDG—40  SE-323B(67 B 6.47 5.2¢7 —83.20 6.49 g.02 645 2 -0.02
ABDG—40  SH-3Z238(65 B 6.5F .24 ~0.33 6.44 HL13 G50 O
ZHEF- 1 FC4FSM-2DR2C 2 3] 5.41 558 0,17 5.29 012 E.75 a.24
2HIA- 124750386240 23 B 5.45 h.2¢d -D.19 5.79 G.23 565 . 19
2MUF~-19047 SH-2062( 23 B Y ) 5.7 -3.98 b.1p .51 H.49 0 -HL17
2HIF-- 19475030620 2% B 5.68 5.5 -OLi% S.e3 L0 575 0.0y
309 SH-217482 g 5. 86 5.98 B.12 6.13 0.7 &B.0OO . 14
3BO~3 SH-21748) B 5.84 9.6 008 6.15 .2 B9 .05
3BE-9 SH-21748) B 5.681 5.84 0.03 5.99 0.18 &.91 a1
3B~ SH-217IR B 5.78 5.44 -0.34 LH.e8 O 589 11
3B SH~21748) B 5. 7D 5.79 B3.04  5.20 g.i5 597 .22
ABOF-199 SP-GOD-0{1% = 6.42 B.1¥ 0 13,25 B.HG ON.44 &.7& .34
ABDF-199  SP-505-00(17 B 6.35 6.3 -0.32 6.66 0.3 &.68 .33
HEOF-199  SP-ROS-0010 8 G, 32 6.22 ~L02 6.53 .21 6.4 ..
RROV-192  SP-GUG-0(13 8 6.34 g.82 -0.51 6.38 .04 f.Bl1 .27
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Hix ; FROSELT~ + MATERIBL TYPE ASPHALT COMYEWT CETERRIMHATIONG :
DESIEM M., | MUNEER : TYPE CL 7.5. EXY. & OIFF. oG, DEFF. NG, | DIFF.
ABOF-95 FH-117-140163 A 3.65 5.3 0.08 S5.28 2 ~0.2F  bS.47  -1.18
AR 95 FH-117-140460 A B30 5.45 .15 5.48 a.12  5.41 8.11
ABOF-95 FE-117-1416D A 5.3 0 v .32 5.15 .15 5.31 0.11
ABDF-1686 FR-30-1C523 1] 4. 69 4.52 ~0.1¥ 4.68 .06 4.87 0.1
ABDF-166 FR-30-14527 3! 4. 62 4,47 ~90,15 4.45 -0.17 4.46 -0O.16
ABLA—148  FR-2-24210 B 1 .52 5.55 .03 B85 i-33 5.82 g.31
ABLIF-148 FH-3-2{213 B I 5.11 4.45 ~.66 5.19 .08 4.7 -8.36
ABLF-148 FR-3~-24212 B 1 4.71 4.50 0,11 5.43 0.72  4.74 3.0z
BBLUF~111  FM-60-3C11) H B 5. 14 5.18 g.04 5.54 0.48 536 b.22
ABL-111  FH-&0-3C113 B 54 5.11 5.02 -0.08 S5.00 -0.11 4.921  -0.20
AEgE-111  FH-60-3C113 # E 5.20 4.93 ~0.2F B2 f.oe 4.92 -0.28
ABDF-111 FH-60-3C11) A 14 5. 20 5.02 .18 .26 G.os 4.B8 ~0.32
ABOF-111 FH-sI-2C(113 A B 5.156 5.04 0,12 337 g.22 5.0 -B.07
ABLF~72Z  FH-B0-3<11% F E 5. 17 4.76 -0.41 S5 2 ~0.12 0 4.93 .24
ARLP-72  FH-S0-34112 A 4 5. 43 .25 018 5.2F  -0.1e  5.02 2 -0.40
ABOF-72  FHE-S0-3011D A B 5. 18 5.27 .02 5.2% $2.18 4.89 -0.29
ABOF-72  FH-BO-2C115 A E 5.15 5.19 .04 B.F2 g.16 4.93 -0.16
ABOF—-72 FH-B0-2{112 A E 5.13 5.07 -O.06 5.23 .1 4.90 -0.23
ABDF-B2  FH-182-1(2»21-60 B8 1 B.56 B.2Z5 ~0.31 6H.54 0.08 6.24 -0.32
ABDA-82  FH-182-1{2k--21~68 B I 5.75 539 ~D.36 5.74 0.0 5H.53 G.22
ABDF-52  FR-182-1{2%—-Z1-60 B I 5.6 5.64 -0.02 5.89 g.22 557 -4.10
ABLY B2  FH-182-1{2p—21-60 B I 5.73 .96 -0.1F S5.55 2.12 5S.86 0.0V
ABOF~-g2  FH-182-1{2}—-23-60 B 1 5.78 5.51 -0.2F 6.OF 8.2 5H.49 .29
ABOV-135 IR-Z9-4{33F72 B H.22 5.14 ~4.08 5.1V -G.05 5.32 (3.10
RBOA-136 IR-2S—-4C2072 B 4.84 5.05 .21 5.61 8.7F7 5.16 n.32
ABDF~132  FH-14-6C16&D f 5.46 5.17 -0.22 5.6& 8.4 5.29 ~0.17
ARDA-132 FH-14-6116} a8 3. 26 4,95 -0.28 5.20 -G.0p 5.11 -B3.15
RBOF-132 FH-14-6{16&3 L 6.26 4.86 ~1.40 S.20 -l.m 512 2 -1.14
210719 FH-39(165—50-39 B 5.37 5.1 ~0.2F  B.13 -0.24 5.48 g.11
2lF-19 FH-99 1635593 B 5.51 5.1 -0.34 5.31 -8.28 5.43 -0.08
2H07-19 FH-S9 1655299 B 5.60 534 -0.26 5.5 OG0 557 -0.03
AE0F-185 FR-HI-BL133 31 5.78 5.5 .26 5.3 -0.48 5.66 -0.12
APDY-1685 FR-GI-84133 A 5.73 5.§2 -0.0f S5.i1 ~0.62 5.87 g.14
ABOF-185  FR-DI-8C13D a 3.87 5.7 -0.18 5.1F¥ 0.7 5.76 -40.11
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HIZ PROJELCT~ HMATERIAL. TYPE : ASFHFL T COMTENT DETERMIMATIOMS

DESIGH MR SIEE P T.5. HEFF. OMG. | DIFF. CHG. & BIFF.

ABLA-120  FH-&7-14703 A4 B G-l h.22 0.0 5.8 -B.11 4.34 -0.22
ABUF-12% FH-67-14703 4 R B2 4.5 -L.04 4.82 B2 4.67 ~1.36
ABOF-125% FH-67-10703 a4 A 4.9 B.08 0.05 4.89 <018 4.81 618
ABOF-122 FH-3-5i447 152 R B i 5.899 ~0.15 5S.08 -B.40 5.80 .18
ABOP—122 FH-3-5l442 1572 R B 5. 54 5.5 -40.03 5.41 L1z 542 0 -GL12
ABOF-122 FH-3-Gi443 17s2 # R 5.64 5.47 -0.17  5.40 -0.24 5.5 (.08
RBOF-122 FH-3-50443 isZ2 B B 5. 8¢ 5.723 -D.54 5.41 .45 5.38  -D.49
eBOP-12  L-AACLEEY 522 B i H. 94 B 0.4 B.29 HLES 644 -0.50
eBF-12  L-ARCLIIST 72 B H .72 G.22 ~0.58 6.48 -0.24 &5 LIS
BBIF-12  L-AACLI87 i2 B i 6.74 S.8F 0.8 6,20 -4 &1 .58
ABLA-128  FH-18-34593 /2 A 5. 0 5.34 -2 S5.05 2 ~0.49 5.1 .39
ABOF-138 FH-18-3{593 2 B .44 5.3 ~Li1 4.9 -0.48 .11 L33
RBOA-128 FH-18-34532 172 B S5.4F 5.3 L2 b.12 -0.35 5.2 .24
ABCR 138 FH-18-3(5%) 172 A 5.58 5.3 4.1 5.31 -0.2: 5.1 -3V
ABDF 96  MP-346-2013 34 R 5. 8 5.%8 ~0.29 5.5 ~O.31 570 -O.17
ABLEF-95 MP-3246-2013 4 H 6.00 S.88 2 -O.12 5.88 -~£.12 5.85 -0.15
ABOA~9% FMP-346-2C013 4 H 6. 0 5.93 -0.i3 5.71 0.7z 600 .06
6REV—4 SH-482242) 4 B 5.85 B.2AF .82 b.50 -0B.35 Db.36 .49
ERbY-4 SH-4EE24 20 I B 5040 5.6 ~0.12  5.e -L2R Bl 419
&HREF-4 SH-482220 4 B 5. 85 5.9 .14 5.4 -~L.12 S.68 2 —O.18
ABOF-53  IR-BO-201140 F4 R B 4.78 4.7 -0.02 471 007 4.46 032
RBOF-52  IR-B0-241143 IFE R B 4. 78 4.¥2 -D.05 4.63 -3.089 4.48 -0.30
ABOA-52  IR-BO-241143 I5E & R 4. 7% 4.7 D02 4.72 .04 4.43 .32
ABLOA-6 P 200 drd B 5. 90 a.88 ~0.02 5.89 2 ~Lgl  6.03 B]13
RBO?—% P-83-00205 F% B b.93 4.81 -1.i10 5.95 .04 48300 -—1.01
ABOF-64  FR-20-9(733 J04 B 9.l B.1¥ -0.35 S5.37 -Li5 514 838
2REDF 16  SR-166513) Hd B I 6. 14 ~3.12  6.05 —H.0% (.22 0.02
ZABDF-16  SR-1665(30 It B I & O .28 5.8 .28 B.BE -0.26
Z2ABO7-16 SE-166G430 4 B I 6. [ -0.14  6.05 0.2 6.03 0.00
ZAEBD7-16  SRE-1665102 34 B I é. 06 ~-.51 5.80 8.2 5.7& .30
2FEOF~16  SR-166500 4 B I . 02 ~0.18 5.V L2 600 -0.02
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HMIx H PEOIEC T~ : FATERIAL TYFE H ASPHALT COMTEMT DETERMIHATINS
OESIEM ML S FUMBER SIZE (VYRR L Y B 2 T.ER. 1 ERT. OIFF. 5 BB, ¢ UIFF. » Db, 0 fEFF.
AEN/~115 FMN-18-34593 /4 B I g 5.60 5.42 .18 5.54 QL0620 0.5
ABO7-115 FH-IB-34597% 4 B P .50 4.8% eI H.20 -B.320 5.22 e
ABO7-115 FH-18-3053) /4 B I B .40 5.2 .13 526 -0.14 S5.16 034
fAB7—115 FH-1B-3459% Zr4 B PR 5.53 .22 31 5.i3 ~0.40 S.41  -DL1E
ABO7-~113 FH-18-24593 /4 B I g 5.42 5.02 2 -0.40 2 5.19 2 ~0L23  5.89 .5
ABO7-131 FH-163-16403 a4 A £.59 4.71 L1828 4.5 -A.14 4.70 0.9
RBOZ-131 FH-163-11403) 2/4 A 4.79 4.94 f.1%  4.81 .0z 4.70  -0.0m
ABO7-131 FH-163-1C403 374 H 4. 79 4.84 n.0o5s 4.81 a.02  4.74 ~0.0
ABDY-85 2 F-20-9{5% ¥4 R G.81 .45 .36 5.53 0.23 5.44 0.
ABR?-85 F-20-9(5> /4 R S.41 2.25 -H.16 5.i2 -.29 5H.74 0.3
RELZ-85  F-20-940> 3/4 R G.B61 %.594 O.07 5.64 $.03 5.3 -0.35
ABL7-85  F-2-9432 3’4 H S.62 536 -0O.26 SR.&0 -0.02 5.08 -D.54
ABD7-85  F-20-9{53 a/4 H 5.75 5.739 #.04 %.88 ©.13 B.44 0,31
ABlI7-59  FH-L30-14 19X I3/4 B 1 B 40 5.0F -0.3% &.Z26 -0.14 610 030
ABOA-59  FH-120-14192 /4 B I .49 &.38 il &40 2 -R.09 6.8 -0.40
ABO7-52  FH-130-141%5 374 B 1 .37 6. 96 .42 £.79 n.42 6.72 0.35
AEIA—59 FH-130-14195 I/4 B H .41 B. 75 o.34 £.85 8.44 6.53 0,52
AEIA-539  FH-130-14159) g4 B i &.37 G432 306 .51 £8.24 &6.48 £y
ABL/-51 FH-E2-34145 /4 B i 5.58 .51 ~.0F G.61 .02 bB.22 0.3
RBO7-51  FH-92-3(143 ar’r4 B i 5.63 .34 -0.29 §.63 n.0e 5.25 U385
ABO7P-51 FN-92-34145 374 B i &.04 5.92 -0.05 %.48 2 -O.56 0 5.49 0.0
ABO7-51  FH-92-34143 Ir4 B I B 05 &.04 -0.01 5.7 -0.68 5.77 028
1BO7?-9 FH-S4L113 3r4 B 1 T.49 4.92 -5l 5.91 H.42 5.2 -0.42
FM-244113 I’4 B I H5.32 4.94 -O.38 4.93 (.33 5.24 0.8
FH-94{18% /4 B I 5.43 4.94 ~N.49 5.06 4.13 S.i2 .31
240112 Ir4 B 1 T2l 4.91 -.3n  5.23 .02  5.21 0, o3
FH-94C113 I4 B I 5.23 5.82 -f.20 5.21 @ -~p.02 0 S.i1400 0032
ABOY—41  FH-92-3C142 172 B 5.37 5.28 -0.09 B.62 o253 5.79 . dhe
ABOY 41 FHN-92-3¢14) 12 A 5.36 4.94 ~0.42 B.53 .17 5.1 -0.17
ABO7~41 FH-T2-3{143 1/2 A .60 5.19 -~@g.4Ff 4.83 2 -@.77 5.21 0539
M. OF ETEHS 215.00 315.00 315.00 315.00 315.00 F15.00 500
AVERAGES W73 .55 -O.18 5.68 -G08 S5.63 2 -0.10

STH. DEYW. [F DIFFERENCES .25 . 28 a.:24
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