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Small amounts, 3.5 tons each, of three experimental
asphalts were incorporated in the paving mixture placed on
Contract 64-1T13C4-P, Road I-Men-1-E, Wlts in August 1964. Each
of these asphalts had a different California Rolling Thin Film
residue viscosity at 140°F. The primary purpose of the study
was to determine the "setting' qualities of these asphalts which
have good durability properties. All of the experimental as-
phalts showed satisfactory "setting' properties in comparison
with the Standarxrd Specification asphalt test section.

Performance surveys have been completed after ten and
twenty-two months of service life. There has been rapid densifi-
cation In the wheel tracks of the travel lane for all of the test
sections. The deflections are very low and there is little
evidence of any surface distress, although the special asphalt
test sections appear rather smooth because of the rapid decrease
in air voids. All of the asphalts including the control are
hardening at a slow rate in the lower parts of the surface course.
However, the control asphalt is definitely hardening at the sur-
face at a more rapid rate than any of the experimental asphalts.
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CONCLUSIONS

The field "setting' properties of the three experimental
asphalts indicate that a viscosity requirement on the residue

from the California Rolling Thin Film test may be used for con-
trolling ''set”. j

Tests on cores removed from the pavement after twenty-
two months of service life indicate that the experimental asphalts
are hardening at a slightly slower rate than the control Standard
Specification asphalt. The greatest difference is in the top 1/2"
of the surface course. The results appear to be significant since
all asphalts are being weathered under equivalent pavement con-
ditions in terms of void content, asphalt content and air
permeability.
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INTRODUCTION

The primary purpose of this project was to study the
"setting" characteristics of a paving mixture prepared, £rom as-
phalts having different California Rolling Thin Film test residue
vigcosities.

The Chevron Asphalt Co. furnished small quantities of
three paving asphalts classified as medium, good and very fast
"'setting' materials. All three asphalts had satisfactory
durability as measured by our tentative specification test.

The test sections were placed in part of the surface
course on Contract 64-1T13C4~-P, Road I-Men-1-E, Wlts., on
August 17, 1964. The purpose of this progress report is to

-present field studies during construction together with labora-

tory work. Also presented are field and laboratory studies aftex

- ten and twenty-two months of service life.

CONSTRUCTION OF TEST SECTIONS

The three experimental asphalts were used in a standard
specification Type B-3/4" maximum paving mixture specified for the
contract. For identifiecation purposes, the asphalts were labeled
3.5, 4.5 and 5.5. These figures are the average viscosity in
kilopoises at 140°F after the California Rolling Thin Film test.
According to Chevron Research Corporation special test results,
the asphalts may also be classified in terms of 'setting'' rate as
medium (3.5), fast (4.5) and very fast (5.5).

Paving operations, using the three experimental asphalts
in the S.B. travel lane surface course, were performed and com-
pleted on August 17, 1964. A control section using the contract
asphalt supply, (Union 0il Co., Oleum, Standard Specification
85-100 grade) was also placed on the same day. A map showing
location of the test sections is shown in Figure 1.

The paving mixture was produced in a modern commercial
batch plant located at Calpella approximately fifteen miles from
the job site. Arrangements were made at the paving plant for
using the individual truck loads of each special asphalt as a
storage unit during mixing operations.

Paving operations with the experimental asphalt mixtures
were the same as that used on the contract. A Barber Greene paver
was used for paving, and rolling was performed in accordance with
the Standard Specifications.
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tVﬁAverage temperatures during mixing and laying are shown
in the tables below.

Mixing and Laying Temperatures

Average Temperature °F
Plant Street
Test To . Rolling
Asph.| Agg. | Mix Section | Paver | Break Pneumatic Finish
5.5 280 240 145 125
290 320 | 290 4.5 265 250 155 150
3.5 285 255 190 160
Contrel 290 275 165 150

Wy fastio.com ™

Alr Temperatures

Time Temp. °F
8 A.M, 60
9 70
9% 80
10 90
1043 85
1110 92
12,%% 95
12 .90
1240 95

There did not appear to be any real differences in the
"setting' rate of the experimental asphalts. This may be ex-

.plained on the basis of the relatively low atmospheric tempera-

tures during the morning when paving was performed. However, in
general, the 5.5 asphalt appeared to "set" faster than the 3.5
and control asphalts. Traffic was permitted to travel over the
sections immediately after fimal rolling. After twenty-four hours

. of traffic, all sections were in excellent condition with no

indication of "scuffing" or softness associated with slow '"setting"
characteristics. However, atmospheric temperatures were not very
high during the first twenty-four hours after paving.

Water and air permeabilities were performed four hours
after final rolling. The average results are shown as follows:


http://www.fastio.com/

Test Water Permeability Air Permeability
Section ML. /Min. Ml./Min./sq.in. at 1/4" vac.
‘Ave. Range Ave. Range
. Low | High Low High
5.5 162 75 255 82 29 147
. 4.5 107 60 215 60 24 116
3.5 180 55 400 76 19 167
Control 181 85 330 91 48 150
; There is no significant difference in the various
sections.
LABORATORY STUDIES ON SAMPLES
OF ASPHALT AND PAVING MIXTURE
OBTAINED DURING CONSTRUCTION
Standard tests on the paving mixture are shown below.
Test Stability|Cohesion|Specific|%* Asph. Grading
Section| 140°F 140°F _|Gravity |Extracted [ 3/4[3/8[4 18 13020
5.5 45 381 2.36 5.6 100 ] 73{48[33]19] 4
4.9 45 382 2.37 5.5 100 | /72146[33[2L] 4
3.5 42 286 2.35 5.6 1001 75148]/35{20] 4
Control 43 252 2.37 5.5 100] 76]51]136]21] 5

* 5.6% was used in the paving mixture.

The tests indicate that the paving mixture in each test
section is equlvalent except for the cohesion value which appears
to vary with the viscosity of the asphalt at 140°F.

Tests to determine any variation in resistance to water
action through use of the experimental asphalts were performed.

The results are shown below.
[ Test Swell | Surface MoisSture vapor
Section | Test Abrasion Susceptibility Test
0oL Test % Stability Cchesion
Loss-Gms. Moisture 140°F 140°F
5.5 . 004 0 0.4 35 374
4.5 . 003 0 0.5 31 473
3.5 .002 0 0.6 36 522
Control | .00L 0 0.5 33 356

ClihPDF - www .fastio.com


http://www.fastio.com/

ChhPD

wwwvfastio.com

' “ There are no differences in resistance to water action

~ between any of the experimental materials when compared with a

Standard Specification paving asphalt.

Abson recoveries were performed on samples of paving
mixture taken at the plant. The average results, shown below,
indicate good retention of penetration during mixing. The
standard ductility tests were somewhat erratic for all asphalts
including the control.

Recovered "Asphalt
Tests
Test Pen. S.P. Standatrd
Section 77°F °F Ductility
3-100+
5.5 ' 66 131 1-77
' 2-100+
4.5 66 132 2=-52
- 3-100+
3.5 70 129 1-66
3-100+
Control 50 127 1-83

_ Samples of the three special asphalts and the control
were obtained at the paving plant. Since this was the first
production of small amounts of the new type asphalt, comprehensive
testing of the samples was performed. The results are shown in
Table A. The durability of all three experimental asphalts is
very satisfactory. They have excellent retained penetrations
after mixing, as noted above, and these results correlate well
with the penetrations on the residues from the California Rolling
Thin Film test. The service life durability test results indicate
good resistance to hardeming, but the micro-ductility results are

- slightly low. The low temperature viscosities of all three experi-

mental asphalts are definitely better than the control, indicating
a better resistance to fatigue.

SERVICE PERFORMANCE STUDIES

The first set of cores were removed from the test sections
nine days after comstruction. It was decided to use only 4" cores
for studying service life performance because of the short test
sections. The cores were sectioned and the viscosity and micro-
ductility was determined on the various layers. The results are
shown in Table B. These results will be used as starting values
for comparing with future core results.
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The first performance survey was conducted on June 22,
1965, after ten months of service life. Deflection and rut depth
measurements were obtained and a visual pavement conditiom survey
was performed. The pavement was in excellent condition. Average
deflection and rut depths are shown below.

Test Section Age Average Average
) (S.B. Travel Lane)| Mo. Deflection Rut Depth
.ooL" _ ____Ft.
Wheel Track OWT IWT OWT IWT
" 5.5 10 4 4 .003 . 005
4.5 10 6 5 . 002 .008
3.5 10 5 6 .003 . 004
Contreol, 85-100 10 6 6 . 005 . 007
Union ]

The deflection and rut depth results are satisfactory.

The second performance survey was completed on June 1,
1966, after twenty-two months of service life. Deflection and
rut depth measurements were obtained, and a visual pavement con-
dition survey was performed. Also, 4' cores were taken from
locations just adjacent from those obtained nine days after
construction.

The visual survey showed a few minor isolated longitu-
dinal and transverse cracks. There appeared to be a difference
in surface texture between the control and the adjacent three
experlmental asphalt sections. The control was sllghtly more
rough in comparison to the experimental asphalt sections. This
finding will be 'mentioned in more detail under the discussion
of results from the cores.

The average deflections8 and xrut depths are shown below.

Test Section Age Average Average
(5.B. Travel Lane)' Mo. Deflection Rut Depth
.ooL" Ft.
Wheel Track OWT IWT OWT IWNT
5.5 22 2 1 - 008 .010
- 4.5 22 2 2 . 010 - 012
3.5 22 3 3 . 006 . 007
- Control, 85-100 22 3 3 .005 .005
Union -
. There is virtually no deflection in any of the sections

after twenty-two months of service life. The rut depths have

ClihPDF - www .fastio.com
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“increased slightly in the experimental sections with no change

in the control.

The test results on the twenty-two month cores are
shown in Table C, and the results are compared with the initial
cores below.

[Test Depth ¥iScosity M.P, Micro-Duct. 7 Voids

Section From S.R.=.05 Sec‘1-77°§ mm_at ‘77°F _Entire Core
' Surface rig. 22 Mo. Orig. 22 Mo. | Orig. 22 Mo.
3 Cores Cores Cores Cores Cores Cores
Top 1/2" 3.12 6.2 31 18
5.5 5/8"-1 1/8" {2.65 3.9 29 20 5.2 1.2
1 1/4"-1 3/4" 2.70 4.7 33 28
Top 1/2" 3.20 4.9 41 26
4.5  5/8"-11/8" }|2.05 3.2 34 26 5.1 1.7
1 1/4"-1 3/4'%2.60 3.4 31 28
Top 1/2" 2.32 4.0 40 23
3.5 5/8"-1 1/8" |1.95 2.2 34 25 6.7 1.7
1 1/4"-1 3/4'1.89 3.4 36 25
Top 172" 4.66 1176 60 38
Control 5/8"-1 1/8" |2.88 4.6 55 48 6.5 1.7
1 1/4"-1 3/4" 3.17 5.5 55 52

: :Thefe has been some hardening at all core locations, however,
it is relatively low. We note that the control asphalt is hardening

at a slightly faster rate than any of the experimental materials. How-

ever, the control asphalt continues to have better ductile properties.

There has been a rapid drop in percentage of air voids during
the twenty-two months of service life. This is confirmed by the low
air permeability results. The rapid drop in air voids has caused the
surface of the experimental sections to be somewhat smooth. However,
the control section is somewhat rougher, Figure 2. The greater harden-
ing rate of the upper 1/2'" of the control section may account for the
increased roughness of the surface. These test sections should provide
future valuable information on the changes in surface texture because
of difference in the weathering rates of the binder.
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Figure |

ASPHALT TEST SECTIONS - CONTRACT 64-ITI13C4-P
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