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SUMMARY 

Results of usual tests for specification compliance and special 
tests to show viscosity-temperature susceptibility and ductility- 
penetration relationships for asphalts supplied for use by the Virginia 
Department of Highways and Transportation in 1983 are reported. 

The results to date have not revealed any asphalts with unusual 
properties. Differences in viscosity-temperature susceptibilities of 
products from different suppliers were relatively small. The results 
also indicate that satisfactory performance of properly designed and 
placed mixtures would be expected with all of these products, but a firm 
conclusion to this affect cannot be drawn until the ability of the 
asphalts to adhere to aggregates is determined. Such tests are planned. 

The addition of a requirement to asphalt cement specifications that 
the ash not exceed 0.40 percent is recommended. Such a requirement 
would provide protection against products from unusual refining 
processes that contain appreciable amounts of organic sodium salts. 
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toF. 1.8 toc.+ 32 

Conversion to SI Units 

Centimeter* 0. i metre 

-I Poise* = 1.000 000 x I0 Pa.s. 

Centlstoke* 1.000 000 x 10 -6 2 
m /s 

*Unit customarily used in asphalt testing. Although not a standard Sl 
unit it is based on the metric system. 
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INTRODUCTION 

The poor performance of some asphalt pavements over the last few 
years has raised questions concerning the quality of the design and 
construction of such pavements. Because of the d•sruptlve influence of 
the 1973 embargo on oll imports and the increased emphasis on maximizing 
energy production since that time, the possibility that the characteris- 
tics of asphalt cements may have changed has been suggested. It has 
further been implied that if changes have occurred, present specifica- 
tions for asphalt cements may be inadequate. In v•ew of these concerns, 
there is interest at the national level for a major research effort on 
the properties of asphalt cements. 

The possibility that materials being supplied to asphalt contrac- 
tors in Virginia may have changed significantly prompted a survey of 
major suppliers to the state in 1983 and the collection of samples from 
various construction projects. The physical characteristics of these 
materials have been determined and special studies have been conducted 
to ascertain if, on the basis of present knowledge, significant changes 
in their performance characteristics would be expected. Consideration 
has also been given to the possibility that asphalt cement specifica- 
tions need to be revised to (i) assure that unsatisfactory products are 
not supplied, and (2) that significant differences in materials being 
supplied by the same contractor on the same job do not occur without 
adequate notice to the state and contractor. This report is a prelimi- 
nary summary of the tests made and the findings to date relating to the 
physical characteristics of the asphalt cements. 



QUESTIONNAIRE ON SOURCE 

A questionnaire, included as Appendix A of this report• was 
directed to all asphalt suppliers likely to supply asphalts for 
construction projects in Virginia in 1983. As indicated, the primary 
purpose was to ascertain from the suppliers what information they had 
concerning the petroleum source or sources from which their asphalts 
were obtained and the viscosity characteristics of the materials. 
Replies were received from four refineries. One of these indicated that 
the source of crude was proprietary information. The other three 
reported their asphalts to be blends of crudes from different sources 
and that the percentage of each crude might vary over a wide range 
dependin• on availability at any given time. In view of this general 
situation, no further consideration was given to the sources of the 
crudes from which the asphalts supplied to the Virginia Department of 
Highways and Transportation were obtained. 

SAMPLES COLLECTED AND TEST RESULTS 

At the time acceptance samples for asphalts being supplied to the 
state were taken, an additional two gallons were provided the Research 
Council for special tests. A total of 32 samples from ii distribution 
locations representing seven refineries were collected. In addition to 
the usual acceptance tests, special tests as shown in Table i were 
conducted. In addition to the results given in Table i, ductilities at 
five centimeters per minute were determined at 77°F. and 60°F. All 
these values were greater than 150 cm., the maximum length of the 
ductilometer, except the value for sample number i00, which was 140 cm. 
at 60OF. 
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DISCUSSION OF TEST RESULTS 

Viscosi.ty at 140°F. and 275°F. 

All the materials tested were AC-20 grade, and the results reported 
in Table 1 show good quality control by all suppliers in meeting the 
viscosity requirements. 

The maximum viscosity at 140°F. was 
2,258 poises and the minimum 

was 1,656. The specification requirement is 2,000 _+ 400. The average 
for all samples was 1,929 poises, with a standard deviation of 178. The 
requirement for viscosity at 275°F. is a minimum of 300 cs. The minimum 
test result obtained was 300 cs. and the maximum was 514 cs. 

Thin-film Oven Test 

All samples met the state's requirement for the viscosity of the 
residue after the thin-film oven test.. The highest result was 8,788 
poises. It should be noted that results for other asphalts from the same 
supplier having similar properties in all other respects had signifi- 
cantly lower viscosities of the residue, which indicated that this 
result may be attributable to testing error. The ratio of the viscos- 
ities of the thin-film residues to the original viscosities of the 
asphalts ranged from 1.6 to 4.5. However, if the high result is disre- 
garded, the upper value of the ratio is 3.5. This is a normally 
expected range, and no unusual hardening of any of these asphalts should 
occur during properly controlled pu•mill mixing. 

VISCOSITY-TEMPERATURE SUSCEPTIBILITY 

Since all the asphalts had viscosities at 140°F. meeting the AC-20 
specification, the penetration at 77°F. provides a general measure of 
differences in the vlscoslty-temperature susceptibility of the asphalts. 
Table I shows that the minimum penetration at 77°F. was 64 and the 
maximum was i00. Eighteen of the asphalts would be graded as 85-100 
under the penetration system and 5 would be 60-70. Nine asphalts had 
penetration values between these two grades. 

Penetration-temperature relationships are demonstrated in Figure i. 
The results for sample 108, which had the highest penetration at 77=F., 
and those for sample 130, which had the lowest, are plotted. All other 
samples lle. between these two extremes with only small differences in 
the slopes of the penetratlon-temperature line. 
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Figure i. Penetration-temperature relationship. 



Softening,, ,Pol.nt ,an,d, ,Spe.c.i, fic G.ravl.ty 

The softening point and specific gravity of each asphalt were 
determined primarily as a means of detecting any unusual materials or 
wide differences in materials from the same supplier. As given in 
Table i, there were relatively small differences in these characteris- 
tics for all the asphalts tested. Softening points ranged from a 
I18.2°F. minimum to a 124.7°F. maximum. Specific gravities were also 
relatively uniform ran•Ing from 1.023 to 1.035. 

.P..ene t rat ion,.DU.C.t..i..ll.ty Re.!a t ionsh± p s 

Penetrations and ductilities were determined at five temperatures 
between 39.2=F. and 77°F. These results provided a comparison of 
penetratlon-ductility relationships. A review of field performance and 
laboratory data for penetration and ductility by Halstead in 1963 showed 
that although many asphalts had very short (or zero) ductilities when 
measured at low temperatures, the important criterion was the ductility 
for a given penetration. The asphalts that had short ductilities at 
relatively high penetration were most likely to perform poorly under 
field conditions. It was suggested that the critical values were 
identified by a curve approximately defined by ductility values of 
100 cm. at 50 penetration, ductility values of 20 cm. at 30 penetration, 
and ductility values of 10 at 25 penetration. All pavements made with 
asphalts having ductillty-penetration lines below (or to the r•ght of) 
this critical curve gave poor service, even though there was no evidence 
of severe hardening. While it was also shown that excessive hardenlnE 
resulting in very low (or zero) ductilities could result in poor ser- 
vice, the primary cause in this case was the hardening itself and not 
low ductility. 

Figure 2 shows the ductility-penetratlon relationship for the four 
asphalts supplied by producer B, the plotted data being obtained from 
tests at 39.2•F., 45•F., and 50°F. All ductility values at 60OF. and 
77=F. were greater than 150 cm. This curve is typical of those obtained 
where asphalts of different consistencies are derived from crudes from 
the same source or a blend of crudes from different sources by steam or 

vacuum distillation. All points fall close to the same straight line, 
even though observations at the same temperature might indicate signifi- 
cant differences in ductility values. 

A greater spread of results is indicated by Figure 3, which depicts 
the relationships for four asphalts from producer F. These values are 
indicative of more variation in the source of the crudes or in the 
percentages of different crudes in the blends of feed stock from which 
the asphalts are obtained than those shown for the asphalts supplied by 
producer B. However, the significant indications from both Figures 2 
and 3 are that the ductillty-penetratlon relationships for all these 
asphalts are well within the satisfactory zone as defined by the work of 
Halstead previously discussed. All asphalts tested showed satisfactory 
ductility-penetratlon relationships. 
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Figure 2. Ductility-penetration 
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relationship of asphalts 



2OO 

5 8 lO 20 30 40 50 

Penetration, 100 gms., 5 sec. 
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Ash Content 

All ash contents for the asphalts tested were low, ranging from 
zero to 0.34%. This is the range expected for asphalts produced without 
the addition of Inorganic constituents such as sodium hydroxide or where 
contamtnat±on with materials such as fine sand and dusts has not oc- 
curred. This range of values suggests that a maximum limit on ash 
content of 0.40% would provide protection against unusual refining 
procedures that would leave relatively large amounts of Inorganic 
materials in the asphalt. Such a limit would not be restr±ctive for 
asphalts der±ved from petroleums naturally containing small amounts of 
heavy metals such as nickel or vanadium. 

Adhesive Charactertst$cs 

None of the speclficat±ons or special tests made to date have a 
direct bear±ng on the adhesion of the asphalts to aggregates when used 
in highway construction or the res±stance of the asphalt-aggregate bond 
to detertoratlon in the presence of water. Thus, tests based on the 
Lottman procedure for selected asphalts will be made. A siliceous type 
aggregate with a general record of acceptable performance will be used. 

The results of these tests, as well as the results of special 
analyses of the data, will be included in the final report. 

CONCLUSIONS 

The results of the tests made to date have not revealed any as- 
phalts with unusual properties. Even though the asphalt suppliers 
indicated possible varSat$ons in propert±es (w±th•n specification 
tolerances) because of differences in crude sources and variable per- 
centages of different crudes blended as the feed stock, the products 
from the same supplier tested in this study were relatively uniform in 
physical character•st±cs. D•fferences •n viscosSty-temperature suscep- 
t±bilities of products from different suppliers were also relat±vely 
small. None of the d•fferences noted should s•gn•f•cantly affect the 
engineering properties of asphalt mixtures dur±ng construction. While 
the results indicate that sat±sfactory performance of properly designed 
and placed mixtures would be expected, a firm conclusion cannot be drawn 
until the abil±ty of the asphalts to adhere to aggregates is determined. 
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APPENDIX A 

Terminal (refinery) name 

Location 

Grade(s) asphalt cement stocked 

Refinery manufacturing asphalt 

Location 

Oil field(s) from which refinery feed stock(s) are obtained 

If blends of more than one crude are used, indicate approximate percentage of 
each 

(Crude i) Field Percentage 

(Crude 2) Field Percentage 

(Crude 3) Field Percentage 

What test results are available to the asphalt purchaser from the terminal or 
refinery (check if available) 

Viscosity-temperature chart 

Viscosity at 
140°F_ 

Penetration at 77°F 
; at 275°F 

Thin film oven loss 

Penetration of thin film residue 

Ductility of thin film residue 

Viscosity of thin film residue 

Are you willing to provide the Department with two 1-gallon samples of each grade 
of asphalt you supply to Department contractors, along with all test data 
associated with each sample? Yes No 

Do you have information concerning the variability of-your product from shipment 
to shipment over a construction season? Yes No 

If yes can these data be made available to the Virginia Department of Highways 
and Transportation? Yes No 

Person to contact for further information, if needed. 

Name 
Address 
Phone Number 

Submitted by 


