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S u m m a r y 

Historically, the design of asphalt concrete has been based on semi-empirical methods 
and the mix design and construction have relied heavily upon the expertise of pavement 
engineers and paving contractors. In recent years, advances in hot-mix asphalt 
technology have occurred in the mix design methods and in the development of 
performance-related specification (PRS) systems. The SUPERPAVE mix design method 
developed under the Strategic Highway Research Program allows the she specified mix 
characteristics, environmental factors and loading to be incorporated in the design of hot-
mix asphalt mixtures. The WesTrack Project was initiated to provide the essential field 
data for continuing the development of performance-related specifications for asphalt 
pavement construction and for the verification of SUPERPAVE asphalt mix design 
method. 

The proposed research program consists of three parts. The first part of the program 
was to fabricate 234 asphalt beam specimens and another 234 Superpave Gyratory 
compacted (SGC) specimens from the asphalt mixtures produced for the 26 test sections 
for the WesTrack Project during the construction of these test sections. The second part 
was to test the permanent deformation properties of these specimens and the specimens 
obtained from the test sections using the Georgia Loaded wheel Tester. The third part 
was to correlate the permanent deformation of the asphalt mixtures determined from 
LWT with the rutting data from the test sections due to the traffic loading. 

Asphalt mixtures with high asphalt content and high air void content would expect to 
exhibit greater rutting than the mixtures with low asphalt content and /or low air void 
content. The loaded wheel rutting test results of the specimens fabricated from the 
mixtures used for the 26 WesTrack test sections and the field specimens obtained from 
the 26 test sections have consistently shown these trends. Also, the loaded wheel rutting 
test results of the specimens indicated that the mixtures using the non-critical aggregate 
exhibited slightly less rutting than the mixtures using the critical and the super-critical 
aggregates. There was no significant difference in the rutting of the mixtures using the 
critical aggregate and the super-critical aggregate. 

The effects of the asphalt contents and the air void contents on the rutting propensity 
of the asphalt mixtures were less consistent based on the rut-depth results from the 26 test 
sections. The results also indicated that the sections using the non-critical aggregate 
exhibited greater rutting than the sections using the critical and the super-critical 
aggregates. 
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1. INTRODUCTION 

1.1 Background 

Asphalt concrete is a material that has been used extensively throughout the United States 

and the world as a reliable and cost effective pavement surfacing for highways, streets, 

parking lots and airfields. Despite its popularity, asphalt concrete is considered a 

"temperamental" material whose performance can be greatly affected by many materials and 

construction factors, as well as traffic and environmental variables. Historically, the design of 

asphalt concrete has been based on semi-empirical methods and the mix design and 

construction have relied heavily upon the expertise of pavement engineers and paving 

contractors. 

In recent years, advances in hot-mix asphalt technology have occurred in the mix design 

methods and in the development of performance-related specification (PRS) systems. The 

SUPERPAVE mix design method developed under the Strategic Highway Research Program 

allows the site specified mix characteristics, environmental factors and loading to be 

incorporated in the design of hot-mix asphalt mixtures. The major developments of this 

method have been completed and are in various stages of field verification and 

implementation. The performance-related specification system for pavements is a method 

that permits pavement engineers to prepare practical specifications for pavement construction 

that focus on the actual materials and construction practices that have the most effect on the 

long-term performance of the pavement. Ideally, by considering the multitude of costs 

associated with the construction and future performance of a pavement, the system can 

provide a means for identifying a cost-effective "target" pavement to build initially, and a 

means for equitably rewarding or penalizing the contractor for the quality of the "as 

constructed" pavement delivered. 

To successfully develop asphalt pavement PRS systems would require that a complete set 

of primary factors which effect the long term performance of asphalt pavements is identified 

and the relations between certain important materials and construction variables with the 
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primary factors are established. The primary factors include pavement surface smoothness, 

cracking, rutting, etc. The materials and construction variables, which can affect the long-

term performance, include aggregate properties, asphalt content, air void content, etc. 

The WesTrack Project was initiated to provide the essential field data for continuing the 

development of performance-related specifications for asphalt pavement construction and for 

the verification of SUPERPAVE asphalt mix design method. 

1.2 Description of WesTrack Road Test Facility 

The WesTrack project, entitled "Accelerated Field Test of Performance-Related 

Specifications for Hot Mix Asphalt Construction", has two primary objectives: 

1. To continue the development of performance-related specifications (PRS) for hot-
mix asphalt pavement construction by evaluating the impact on performance of 
deviations in materials and construction properties (e.g., asphalt content, air voids 
and aggregate gradation) from design values in a large-scale, accelerated field test, 
and 

2. To provide an early field verification of the SHRP SUPERPAVE mixture design 
procedures. 

Accomplishment of these objectives is achieved by the construction, loading, monitoring 

and performance evaluation of 26 experimental asphalt concrete pavement sections along a 

1.8-mile oval test track, see Figure 1. The track is located on the Nevada Automotive Test 

Center proving ground, about 60 miles southeast of Reno. The natural soil at the test site is 

mostly fine-grained sandy material and appears to be reasonably uniform. All 26 sections 

were constructed on 450 mm native soil embankment and 150 mm crushed aggregate base. 

The thickness of the hot-mix asphalt surface is 150 mm for all 26 sections. The 150 mm 

asphalt surface was constructed in two 75 mm lifts. Each test sections, see Figure 2, is 75 m 

(246 ft.) long and 16 m (52 ft.) wide. 
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The mix design for the hot-mix asphalt mixtures for the 26 sections consists of following 

variables: 

Aggregate Gradation: Critical (C), Super-critical (SC), Non-critical (NC) 

Asphalt Content: Low (L, 4.7%), Medium (M, 5.4%), High (H, 6.1%) 

Air Void Content: Low (L. 4%), Medium (M, 8%), High (H, 12%) 

Table 1 shows the mix design variables for each test sections. A single PG 64-22 asphalt 

binder was used for the entire project. The gradations for the Critical, Super-critical and 

Non-critical aggregates are presented in Table 2. 

1.3 Proposed Research Program 

The proposed research program as stated in the proposal has three objectives: 

(1) Using the Georgia Loaded Wheel Tester (LWT) to evaluate the permanent 

deformation characteristics of the asphalt mixtures produced in the WesTrack, 

(2) Correlating the LWT test results with the permanent deformation test results from the 

SUPERPAVE Level II and Level III tests, and 

(3) Correlating the LWT test results with the rutting data from the WesTrack test 

sections. 

The research program consists of three parts. The first part of the program was to 

fabricate 234 asphalt beam specimens and another 234 Superpave Gyratory compacted (SGC) 

specimens from the asphalt mixtures produced for the 26 test sections at the test site during 

the construction of these test sections. The second part was to test the permanent deformation 

properties of these specimens and the specimens obtained from the test sections using the 

Georgia Loaded wheel Tester. The third part was to correlate the permanent deformation of 

the asphalt mixtures determined from LWT with the rutting data from the test sections due to 

the traffic loading. 

The following sections describe the methods used and the results obtained from this 

research study. 
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Table 1. Mix Design for 26 Test Sections 

Mix Designation 
Section Aggregate Asphalt Air Void 

Identification Gradation Content content 
01 C M M 
02 C L M 
03 C L H 
04 C M 

-j 

05 NC M M 
06 *** NC M H(M) 

07 NC H M 
08 NC L M 
09 SC H L 
10 SC L H 
11 SC M M 
12 SC M L 
13 SC H M 
14 C H M 
15 C M M 
16 C L H 
17 C M H 
18 C H L 
19 SC M M 
20 SC M H 
21 SC H 

—
i 

22 SC L M 
23 NC M L 
24 NC M M 
25 NC H L 
26 NC L H 

Aggregate Gradation: Critical (C); Super-Critical (SC); Non-critical (NC) 
Asphalt Content (AC):High (H); Medium (M); Low (L) 
Air Void Content (AV):High (H); Medium (M); Low (L) 
NOTE: Test Section 06 specimens were compacted to medium AV 

instead of high AV as was planned. 
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Table 2. HMA Aggregate Gradation for WesTrack Pavement Surface 

Specification 
Mix 
Type 

Sieve 
Size 

Target Deviation Bottom 
Layer 

Top 
Layer 

3/4" 99.9 2.5 100.0 100.0 
1/2" 88.5 2.5 88.3 88.1 
3/8" 75.4 2.5 75.9 76.6 
#4 48.9 2.5 48.3 51.1 
#8 38.4 2.0 36.7 39.8 

#16 33.9 2.0 32.3 35.2 

tic
al #30 27.6 2.0 26.4 28.7 

Cr
ii #50 15.7 1.5 15.1 16.1 

#100 6.8 1.0 7.4 8.1 
#200 3.6 0.5 4.4 5.0 
3/4" 99.9 2.5 100.0 100.0 
1/2" 88.8 2.5 89.0 86.8 
3/8" 76.1 2.5 77.8 75.6 
#4 50.4 2.5 51.3 50.6 
#8 40.2 2.0 39.7 39.4 

'-C
rit

ica
 

#16 35.8 2.0 35.1 34.9 

'-C
rit

ica
 

#30 29.7 2.0 29.0 28.7 

up
ei #50 18.2 1.5 17.1 17.0 

1/5 #100 9.6 1.0 8.9 8.9 
#200 6.4 0.5 5.5 5.5 
3/4" 99.9 2.5 100.0 100.0 
1/2" 82.4 2.5 81.8 79.2 
3/8" 64.6 2.5 66.3 65.0 
#4 41.2 2.5 42.1 41.8 
#8 27.8 2.0 27.7 28.6 

tic
al #16 19.7 2.0 19.9 21.0 

-C
n #30 14.6 2.0 14.9 16.1 

No
n #50 10.8 1.5 11.0 12.2 

#100 7.7 1.0 7.9 9.0 
#200 5.1 0.5 5.5 6.6 



2. Fabrication of Specimens at WesTrack Site 

2.1 Planning for the Field Work 

The research project was started on July 1, 1995. The original target date for the 

construction of the test sections at the WesTrack site was scheduled in the middle of August 

1995. Therefore, planning for the fieldwork was started immediately at the beginning of the 

project. The major effort was to set up a field laboratory at the WesTrack test site or near the 

asphalt plant for fabricating the beam specimens and the GSC specimens from the asphalt 

mixtures produced for the 26 test sections. The asphalt plant is located at Dayton, Nevada 

which is about 40 miles from Reno. The asphalt plant is about 20 miles from the WesTrack. 

The field laboratory for fabricating the specimens would require having the following 

equipment and fixtures. 

A rolling compaction machine for fabricating the beam specimens 

9 sets of beam molds 

A GSC Gyratory compactor for fabricating the GSC specimens 

3 GSC molds 

Several ovens for maintaining the temperatures of the asphalt mixtures 

Balance 

Other accessory 

All the equipment and fixtures listed above were available in our laboratory at Georgia 

Tech, except the GSC Gyratory compactor and the GSC molds. After considering various 

options for setting up the field laboratory at the asphalt plant at Dayton, it was decided that 

the most viable approach was to rent a 24-ft truck in Atlanta, put the rolling compaction 

machine and all other equipment and accessories in the truck and drive to Dayton, Nevada. 

The GSC Gyratory compactor was borrowed from the University of Nevada at Reno. 

The actual schedules for the fieldwork are summarized below. 

9/13-9/14 Loading and packing the equipment in the truck at Georgia Tech. 

9/15-9/19 Truck travel from Atlanta to Reno 

9/20-9/23 Pick up Gyratory compactor from the University of Nevada at Reno 

Set up the field laboratory at the asphalt plant at Dayton, Nevada 
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Perform trial compaction operations 

Paving operation was postponed (original scheduled starting date) 

twice. 

Paving 26 test sections during these two days 

Fabricating the beam specimens and the SGC specimens 

Packing the specimens in the truck 

Return the Gyratory compactor to the University of Nevada 

Truck left Dayton, Nevada en route to Atlanta 

Unload and unpacking the specimens at Georgia Tech 

A total of 94 man-day was involved for this operation. Two persons were involved for the 

entire operations from 9/15 to 10/11, including driving the truck to Nevada and back to 

Atlanta, participating in setting up the field laboratory and fabricating the specimens. Two 

persons flew to Dayton on 9/20 and stayed till 10/07. They participated in the fabrication and 

packing the specimens. Two persons were involved in the unloading and unpacking the 468 

specimens. 

2.2 Fabrication of Specimens 

According to the plan, paving of the 26 test sections was to be completed in 2 days. 

During the first day (10/04-10/05) 14 sections were paved and the remaining 12 sections were 

paved in the following day. During the first day, the paving was started at about 7:30 am and 

7 asphalt mixtures were produced in the next 3.5 hours, about one mix produced every 30 

minutes. After a one hour break, the paving operations resumed and another 7 asphalt 

mixtures were produced in the afternoon. The schedules for the second day were similar. 

As each asphalt mix was produced, sufficient amount of loose mix was removed from the 

delivery truck before it drove to the paving site. The loose asphalt mix was placed in 5-gal 

metal containers and delivered to the various parties for performing various experiments. The 

FHWA Superpave team, the University of Nevada and Georgia-Tech/GDOT were the three 

organizations had the field laboratory set up at the asphalt plant site to perform the on-site 

experiments. 

9/24 

9/25 

10/04-10/05 

10/07-10/10 

10/11-10/13 
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For each asphalt mix produced, we received three containers of the loose asphalt mix each 

weight approximately 70 lb. The procedures for fabricating nine each of 12"by5"by3" beams 

specimens and 6" diameter by 3" GSC specimens from each mix are summarized below. 

1. The predetermined amount of the loose asphalt mix for each of the beam 
specimens and the GSC specimens was weighed, put in a metal pan and stored in 
the oven to keep the mix to the specified compaction temperatures. The weight 
of the loose asphalt mix for the specimen was predetermined according to the 
expected compaction density and the dimensions of the compacted specimen size. 
A total of 18 batches, 9 for the beam specimens and the SGC specimens, were 
prepared for each mixture. 

2. Nine beam specimens were compacted using the rolling compaction machine. 
Each beam specimen was compacted to the 3-in. height. The specimen retained 
in the steel beam mold was allowed to cool down for a short period of time before 
the mold was removed and the specimen was carefully placed in a rigid flat 
surface. 

3. Nine GSC specimens were compacted using the Gyratory compactor. The 
specimen was compacted to the 3-in. height. Depending on the mix and the 
compaction density, some mixtures took just a few gyrations to reach the height, 
while some mixtures required a large number of gyrations to achieve the 
specimen height. Since there were only three specimen molds, the specimen was 
immediately extruded from the mold and was placed in a rigid flat surface for it to 
cool down. 

Four persons performed all these operations and the fabrication of 18 specimens was to be 

completed within the 30-minutes time span. During the 2 days operations, no major problem 

was encountered. There were some minor problems encountered however. In three 

occasions the temperatures of the mixes received were too low and the ovens did not have the 

sufficient capacity to heat the mixtures to the specified compaction temperatures within the 

time frame. As a result, the specimens were compacted at the temperatures about 10 °F lower 

than the specified compaction temperatures. Two of these mixes happened to be the mixtures 

with low air void content. Due to the lower-than-specified temperatures in the mixtures and 

the low air void content requirement, a significant more compaction efforts were used and the 

specimens still could not quite compacted to the specified air void contents. 
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A total of 468 specimens, 234 each of the beam specimens and GSC specimens were 

compacted during the two days period. The weight of 468 specimens was about 6000 lb. The 

specimens were carefully packed and secured in the truck to avoid possible damage during 

the long distance driving from Nevada back to Atlanta. 

2.3 Quality of the Specimens 

After the specimens were unloaded from the truck and unpacked, the conditions of the 

specimens were carefully inspected. There was no sign of damage. Within a three months 

period the bulk density and the air void content of all the specimens were measured. The 

average air void and the standard deviation of 9 beam specimens and 9 SGC specimens for 

each test section are presented in the Table 3. Overall the variability of the air void content 

was quite small. The coefficients of variation, the standard deviation divided by the average 

value, for the beam specimens among all the test sections were quite small, ranging from 3% 

(Section 16, and 20) to 10% (Section 3). The average coefficient of variation of all 26 

sections was 5.1%. The coefficients of variation for the SGC among all the test sections were 

somewhat larger, ranging from 4.1% (Section 18) to 18% (Section 23). The average 

coefficient of variation of all 26 sections was 9.7%. 

Among the 26 test sections, the mixture from Section 16 was compacted to the wrong air 

void contents. The specimens for the mixture from this section was compacted to low air 

void content instead of high air void contents as specified in the original plan, see Table 1. 

In the course of fabricating the beam specimens in the field, if was noticed that those 

sections with low air void and medium asphalt content required additional compaction 

efforts. Even with that, the air void contents of the beam specimens of these sections were 

significantly higher than the target values. For example, the average air content of the beam 

specimens for Section 4,12 and 23 were 8.16%, 7.1% and 6.13% respectively versus the 

target value of 4 %. It also required larger number of gyration cycles to compact the SGC 

specimens for those sections, but the air void contents of the SGC specimens of those sections 

were much closer to the target value. 
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T A B L E 3 . S U M M A R Y O F A I R V O I D C O N T E N T O F S P E C I M E N S F A B R I C A T E D A T W E S T R A C K S I T E 

Air Target Actual Field Beam SGC 
Sec. Agg- AC Void V J due Va ue Specimen Specimen 

ID Grad. Level Level %AC %AV %AC %AV %AV STD %AV | STD 
01 M Ml 5.4 8 5.55 8.8 8.57 0.47 7.38 0.67 
02 L Ml 4.7 8 4.92 10.4 8.68 0.37 8.20 0.46 
03 L HI 4.7 12 4.97 12.4 11.16 1.20 11.42 1.65 
04 13 M L 5.4 4 5.12 6.6 8.16 0.29 6.07 0.72 
14 

U 

H Ml 6.1 8 6.05 9.0 7.98 0.30 6.18 0.43 
15 

U 

M M2 5.4 8 5.42 8.7 8.46 0.56 8.15 0.70 
16 L H2 4.7 12 4.75 12.2 6.84 0.21 6.28 0.45 
17 M H 5.4 12 5.74 11.0 11.28 0.40 12.18 1.39 
18 H L 6.1 4 6.04 4.3 5.65 0.29 5.60 0.23 
19 M Ml 5.4 8 5.89 7.2 8.14 0.31 7.95 0.83 
20 M H 5.4 12 5.88 10.9 11.39 0.35 12.11 1.20 
21 

• A 

o 
•c 

H LI 6.1 4 6.75 4.2 6.56 0.32 5.22 0.60 
22 

• A 

o 
•c 

L M 4.7 8 5.23 8.1 6.76 0.44 7.19 0.40 
09 U 

F u H L2 6.1 4 6.56 3.9 5.99 0.19 5.78 0.51 
10 a. 

3 L H 4.7 12 5.28 11.8 9.90 0.45 9.53 0.75 
11 

a. 
3 

M M2 5.4 8 5.99 7.9 7.45 0.32 6.62 0.79 
12 M L 5.4 4 5.84 4.6 7.10 0.41 5.56 0.94 
13 H M 6.1 8 6.51 5.9 9.00 0.53 9.39 0.60 
05 M Ml 5.7 8 5.63 8.1 8.73 0.41 8.48 0.58 

06 ** M H 5.7 12 5.71 10.8 11.71 0.53 11.84 0.58 
07 13 o H M 6.4 8 6.49 6.9 5.74 0.25 5.67 0.43 
08 '•4—* 

c 
R > 

L M 5.0 8 5.47 8.5 8.61 0.44 8.09 0.97 
23 a 

o 
M L 5.7 4 5.79 4.9 6.13 0.35 3.93 0.73 

24 M M2 5.7 8 5.94 7.2 7.11 0.42 7.12 0.48 
25 H L 6.4 4 6.55 3.7 4.73 0.47 3.19 0.56 
26 L H 5.0 12 5.31 11.0 12.45 0.67 12.15 1.30 

Average Coeff. of Variation ( S T D / A V G ) = 5.1 % 9.7% 



3 . Loaded Wheel Testing of Plant-Mix Specimens 

The test program for evaluating the rutting resistance of the beam and SGC specimens 

fabricated at the test site was started in November 1995. The program consisted of testing 3 

beam specimens and 3 SGC specimens at 40 °C for each of the 26 test sections. After 

completion of this test series the testing of the specimens at 60 °C would be followed. The 

testing of all the specimens at 40 °C was completed in March 1996. 

During the LWT rutting test, the rut depth values at 50 cycles, 500, 1000,2000,4000, 

6000, and 8000 cycles were measured at five positions (for the beam specimens) and three 

positions (for the SGC specimens) directly under the wheel path. The rut depth values taken 

at 50 cycles were used as the initial baseline values. The differences between the rut-depth 

values at other loading cycles and that at 50 cycles were used to determine the rut-depth 

values at that loading cycle. The rut-depth values measured at the five positions (for the 

beam specimens) and three positions (for the SGC specimens) were averaged to represent the 

rut-depth of the specimen at that loading cycle. The test results are presented in Table A-l in 

Appendix A of this report. The average rut-depth values at 8000 loading cycles of the beam 

specimens and the SGC specimens of each test section are presented in Table 4 under the 

heading of "Lab Beam 40 °C" and "Lab Core 40 °C". 

After the 40 °C test program was completed, the testing for this program was temporarily 

suspended for 7 months. During this 7-month period, April to November 1996, the LWT 

machine was used to conduct another GDOT project. The machine was modified to perform 

the fatigue testing and a total of over 50 fatigue tests were performed during this period to 

evaluate the fatigue resistance of different HMA. 

The rutting test program was resumed in November 1996 and only 10 beam specimens 

and 10 SGC specimens were tested at 60 °C. . The test results are presented in Table A-2 in 

Appendix A of this report. 

Subsequently, APAC Paving, Inc. expressed the willingness to assist us performing the 

LWT testing of the specimens from the WesTrack project. With the permission from the 

Office of Materials and Research of GDOT, the remaining specimens were transferred to 

APAC. Unfortunately, no more testing was performed by APAC on the laboratory specimens. 
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4 . LWT Testing of Field Specimens 

As a part of the WesTrack research program, a large number of 200 mm by 400 mm by 

150mm thick blocks and 150 mm diameter by 150 mm thick cores were taken from the 

pavement sections (from the destructive test area, see Figure2) within a month after the 

construction and before the pavement sections were subjected to the traffic loading. Six each 

of the blocks and the cores samples were shipped to Georgia Tech for the LWT rutting 

evaluation. A total of 156 each of the field block samples and the core samples were 

received. A tremendous effort was required to trim down all the field block samples to the 

125 mm by 300 mm by 75 mm beam specimens. The field core samples were trimmed down 

to 75 mm thick. 

The LWT rutting test was performed on three beam specimens from each test section at 

40 °C. The averaged rut-depth value at 8000 loading cycles from three specimens for each 

test section is presented in Table 4 under the heading "Field Beam 40 °C". 

The remaining field specimens were transferred to APAC. The LWT rutting test was 

performed by APAC using the Asphalt Pavement Analyzer. All the tests were performed at 

58 °C. The averaged rut-depth values for the beam specimens and the SGC specimens at 

8000 loading cycles for each test section are presented in Table 4 under the heading "Field 

Beam 58 °C" and "Field Core 58 °C". 

14 



5 . Evaluation of LWT Test Results 

Rutting Measurement on the Test Sections 

The test sections were subjected to accelerated traffic loading using the autonomous 

computer-controlled truck. The truck was a four triple-trailer combinations consisting of a 

lead single-axle semi-trailer followed by two single-axle trailers. It could generate a total of 

10.3 equivalent single axle loads (ESAL) per truck pass. The test speed around the track was 

40 miles per hour, and approximately 900 tires were used 21 hours a day, seven days a week, 

for two years. 

Rutting on the track was measured along with other distresses developed on the tack. 

Results of the rut-depth measurements on each test section are presented in Table 4 under the 

heading "Pavement". The rut-depth on the test sections was after 2.5 million ESAL, except 

those sections noted with (est.) in which the rut-depth values were taken at about 1.5 million 

ESAL due to the excessive rutting developed in those test sections. 

Comparison of LWT Rutting Test Results From Beam and SGC Specimens 

The comparisons between the LWT rutting test results from the beam specimens and the 

SGC specimens of the same mix design and under the same testing conditions were made. 

Due to the fact that the Beam specimens and the SGC specimens were not always compacted 

to the same air void contents for the asphalt mix from the same test section and the 

differences in the air void contents could affect the rutting propensity, the comparisons were 

made only on the sections where both the beam specimens and the SGC specimens were 

compacted to the same air void contents. The ratios of the average rut-depth values of the 

beam specimens to that of the SGC specimens of each test sections at different loading cycles 

are presented in Table 5. Among the 12 sections in which the air void of the Beam and SGC 

specimens are the same, the average Beam/SGC rut-depth ratios are very close to one, with 

the rut-depth for the laboratory beam specimens about 4% greater than that of the SGC 

specimens. 
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Comparisons were also made between the LWT rutting test results of field beam 

specimens and that of the field core specimens, see Figure 3. Since both types of the 

specimens were taken from the same pavement sections, the air voids of both types of the 

specimens should be the same. The average rut-depth values of the field beam specimens 

were about 6% smaller than that of the SGC field specimens. 
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Table 5 Comparison of LWT Rutting Test Results From 
Beam and SGC Specimens 

Section Rut-Depth Ratio (Beam / SGC) Air void 
ID 500 1000 2000 4000 6000 8000 Beam SGC B/SGC 

AT 40 °C 
0 1 1.22 1.18 1.26 1.28 1.34 1.34 8.57 7 .38 1.2 
0 2 2 . 1 8 1.29 1.22 1.38 1.41 1.35 8.68 8.20 1.1 
03 1.39 0 .89 0.79 0.81 0.87 0.88 11.16 11.42 1.0 
04 2.51 2 .88 2 .76 2 .38 2 .36 2.41 8 .16 6 .07 1.3 
05 2 .51 1.90 2 .01 1.89 1.98 2 .13 8.73 8.48 1.0 
0 6 0.87 0.94 0.92 0.90 0.96 1.03 11.71 11.84 1.0 
07 1.00 1.00 1.00 1.00 1.00 1.00 5.74 5.67 1.0 
08 0 .89 1.18 1.24 1.40 1.11 1.14 8.61 8.09 1.1 
0 9 1.05 1.00 0.93 0.82 0.82 0.80, 5.99 5.78 1.0 
10 0 .50 0.54 0.54 0.53 0.55 0 .57 9.90 9.53 1.0 
11 0 .96 0.96 0.95 1.02 1.01 1.01 7.45 6 .62 1.1 
12 1.20 1.07 1.01 0.97 0.99 1.00 7 . 1 0 5 .56 1.3 
13 1.00 0.96 0.86 0.86 0.81 0.81 9.00 9 .39 1.0 
14 0 .94 0 .95 0.94 0.98 0.99 0.97 7.98 6 . 1 8 1.3 
1 5 0 . 7 2 0 . 7 6 0 . 7 4 0 . 7 3 0 . 7 3 0 . 7 4 8 . 4 6 8 . 1 5 1.0 
1 6 0 . 5 9 0 . 6 5 0 . 6 7 0 . 7 0 0 . 7 6 0 . 7 8 6 . 8 4 6 . 2 8 1.1 
1 7 0 . 9 3 1 . 1 0 1.09 1 .26 1.29 1.28 1 1 . 2 8 1 2 . 1 8 0.9 
1 8 1.08 1 . 1 6 1 . 1 0 1.05 1.07 1.06 5 . 6 5 5 . 6 0 1.0 
1 9 1 .32 1 . 1 9 1.22 1 .23 1 . 1 5 1 .16 8 . 1 4 7 . 9 5 1.0 
2 0 0 . 7 4 0 . 8 3 0 . 7 9 0 . 7 7 0 . 7 6 0 . 8 0 1 1 . 3 9 1 2 . 1 1 0.9 
2 1 1.70 1.64 1.47 1 . 3 3 1 . 3 3 1.31 6 . 5 6 5 . 2 2 1.3 
2 2 0 . 7 1 0 . 8 1 0 . 8 3 0 . 9 7 1.02 1.04 6 . 7 6 7 . 1 9 0.9 
2 3 1.78 1 .63 1 .56 1.48 1 .54 1.45 6 . 1 3 3 . 9 3 1.6 
2 4 1 .19 1 .18 1.22 1.20 1 .18 1 . 1 7 7 . 1 1 7 . 1 2 1.0 
2 5 1.01 0 . 9 4 1.06 1.04 0 . 9 8 1.21 4 . 7 3 3 . 1 9 1.5 
2 6 1.07 1.03 1.06 1.06 1.11 1.09 1 2 . 4 5 1 2 . 1 5 1.0 

AVERAGE. 1.14 1.05 1.03 1.01 1.02 1.04 
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Effects of Air Void On Rutting 

Figure 4 presents the effects of low, medium and high air void contents for the test 

sections using the non-critical aggregate and medium asphalt content. The effects of air void 

content on the rutting propensity of the laboratory specimens, the field specimens and the 

pavements are very consistent. The mixture compacted at high air void content resulted in 

significantly greater rutting than the mixture compacted to low air void content. Figure 5 

shows the similar trend for the mixture using the non-critical aggregate and high asphalt 

content. 

Figure 6 presents the effects of low, medium and high air void contents for the test 

sections using the super-critical aggregate and medium asphalt content. For both the 

laboratory core specimens and the field core specimens, the results show that the mixture 

compacted to high air void content resulted in significantly greater rutting than the mixture 

compacted to low air void content. However, the rut-depths of the corresponding three test 

sections did not show significant difference between the section compacted to high, medium, 

and low air void contents. Figure 7 was the mixture using the super-critical aggregate and 

high asphalt content. Again, the results of the laboratory core specimens and the field core 

specimens show that the mixture compacted to low air void content resulted in lower rutting 

than the mixture compacted to medium air void content. However, the rut-depths from the 

corresponding two test sections show the opposite results, with the test section compacted to 

19 

The effects of air void content on the rutting propensity of the asphalt mixtures used in the 

26 test sections are presented in this section. Since the LWT rutting test results between the 

beam specimens and the SGC core specimens are reasonably consistent, the comparisons are 

made using only the LWT rutting test results from the laboratory SGC (core) specimens at 40 

°C (laboratory specimens), field core specimens at 58 °C (field specimens), and the pavement 

rutting results. 



low air void content showed almost twice the rutting as that from the section compacted to 

medium air void content. 

For the mixtures using the critical aggregate, the effects of the air void contents on the 

rutting propensity are presented in Figure 8 and Figure 9 for the mixture using medium and 

high asphalt content. The effect of air void content on the rutting of the laboratory core 

specimens and the field core specimens was consistent, with the specimens compacted to low 

air void content exhibited lower rutting than the specimens compacted to medium air void 

content. The specimens compacted to high air void content exhibited highest rutting. These 

trends were also existed for the corresponding test sections 

20 
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