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Analyses of Relationship between Wheel Speed and Rut Depth
in Wheel Tracking Test of Asphalt Mixture
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Table 1. Designation of mixtures
Classification Designation of mixtures
AD-AC Al source, D: dense-graded, AC: AC60-80 mix.
AD-PG A source, D: dense-graded, PG: PG76-22 mix.
BD-AC B: source, D: dense-graded, AC: AC60-80 mix.
BD-PG B: source, D: dense-graded, PG: PG76-22 miX.
AG-AC A source, Gi Superpave gap grade, AC: AGG0-80 mix.
AG-PG A source, G Superpave gap grade, PG PG76-22 mix.
BG-AC B source, G Suparpave gap grade, AC ACG-8) mix.
BG-PG B: source, G Superpave gap grade, PG: PG76-22 mix.
Table 2. Fundamental properties of each mixture (AC60-80. PG76-22)
: . OAC |[Air void| VMA | VFA | Stability | Flow ITS SI
Binder | Mixture | Yo (%) (%) (96) (kgf) | (0.1mm) | (kgf/cu) | (kgf/mm)
AD-AC 56 4.0 17.0 75.9 1,116 32 10.9 586
- 56 4.2 17.1 747 1,143 32 10.3 11
AC60-80 BD-AC 5
AG-AC 54 39 16.4 76.3 1,250 30 11.2 552
BG-AC 57 4.2 175 75.8 1,096 32 10.8 524
AD-PG 57 37 16.8 78.3 1,306 31 134 529
BD-PG 6.0 38 165 76.7 1,337 40 129 510
PG76-22
AG-PG 5.7 4.0 17.1 76.4 1,306 31 134 587
BG-PG 56 4.2 16.6 747 1,348 39 138 590
32 uksE F# A"l (Wheel tracking Test)
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Table 42 WT A8 dH{E HoAFEct} o714 Last cycle2 22z} 10, 20, 40, 60cycle/mine] Max. cycles 900,
1800, 3600, 5400% #H%F Y& cycle7tx 9 48 Yelfo DS 52 <A =(Dynamic stability)elth.
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" Table 3. WT test results of AC60-80, PG76-22 mixtures using wheel pressure 100psi for 90min

S Sumkang Aggregate Uemsung Aggregate
Binder .DEEd. Mixture DR DS Last* |Mixture DR DS Last*
(cycle/min)
(mm) |(cycle/mm)| cycle (mm)  |(cycle/mm)| cycle
10 23.6 44 900 19.6 60 900
20 18.8 150 1,800 22.8 100 1,800
40 | ADAC g9 198 | 3600 | BPTAC [ 49 177 | 3600
AC 60 16.9 678 5,400 17.6 429 5,400
60-80 10 19.7 52 900 16.1 66 900
20 17.1 120 1,800 17.2 125 1,800
20 | AGACT 196 210 | 3600 | BOAC [ 5338 185 | 3600
60 20.8 300 5,400 23.3 286 5,400
10 135 98 900 8.6 169 900
20 11,7 225 1,800 _ 9.6 347 1,800
a0 | AP PG54 302 | 3600 | PPFC 128 201 | 3600
PG 60 20.1 282 5,400 13.7 502 5,400
76-22 10 10.9 140 900 3.3 506 900
20 11.8 251 1,800 R 7.1 558 1,800
40 AG-PG 12.5 400 3,600 BG-PG 9.0 806 3,600
60 15.8 396 5,400 7.1 1,219 5,400

Table 4. WT test results of AC60-80, PG76-22 mixtures using wheel pressure 125psi for 90min

Speed Sumkang Aggregate Uemsung Aggregate
Binder|, >P®%9 - IMixture| DR DS Last*+ |Mixture| DR DS Last*
(cycle/min) ]
(mm)  [(cycle/mm)| cycle (mm) |(cycle/mn)| cycle
10 25.4 10 264 252 13 330
20 25.1 19 348 247 31 612
AC 0 |ADAC 0 3 so4_| BD7AC 047 6l | 1212
60-80 60 25.3 48 936 24.9 86 1,614
10 26.2 21 480 25.1 25 480
20 25.2 23 480 25.1 43 960
a0 |AGACT o83 a5 960 | BG-AC 053 89 | 2040
60 25.2 54 1,140 25.0 107 2,220
10 25.3 58 900 4.7 356 900
20 203 113 1,800 B 49 611 1,800
40 AD-PG 5 227 3600 | DD PG 7.8 677 3,600
PG 60 24.9 273 5,400 7.1 1,368 5,400
76-22 10 16.1 69 900 4.7 368 900
20 188 150 1,800 _ 55 553 1,800
40 AG-PGI—55 668 3,600 BG-PG 7.8 694 3,600
60 179 546 5,400 7.1 1,460 5,400
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Figure 1. ADR change according to WT cycle/min for (a) BD-PG, (b) AG-PG
Table 5. Optimum WT speed (cycle/min) for most efficient WT test for each mixture
Pressure Agg. Grade Binder ADR Max DR DR=25" Note
A Dense AC60-80 38.59 10 *%
Gap AC60-80 39.25 60 *k
B Dense AC60-80 19.58 40 *k
100psi Gap AC60-80 30.21 60 *k
FVbst N Dense PG76-22 50.00 60 ok
Gap PG76-22 44.30 20 *k
B Dense PG76-22 50.00 60 *¥
Gap PG76-22 15.00 20 sk
A Dense PG76-22 * * 60.0
1%50si Gap PG76-22 27.10 20 475
DS B Dense PG76-22 30.60 40 456
Gap PG76-22 29.70 40 579
Mean 34.03 39.09 52.75

+ the WT speed (cycle/min) reaching at DR=25mm at least run time,

*data is not valid,

322 Hd DR FI&HE

** no test value is available.
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Figure 2. Correlation between DR=25mm approach time and WT cycle (a) AD-AC, (b) BD-AC
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