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Determination of Valid Dynamic Stability in
Wheel Tracking Test of Asphalt Concretes
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Abstract

This study was performed to establish valid methodology for determining dynamic stability(DS) of deformation-cycle
curve which is obtained through wheel tracking(WT) test, the most widely used method for forecast of rutting tendency
of asphalt mixture. Existing Korean and Japanese methods for DS are unrealistic and do not really reflect characteristics
of rut resistance of asphalt concretes especially when the slope of deformation-cycle curve is stabilized at the end. It was
proved that the new DS developed in this study reflected rut resistance characteristics better than existing methods. It is
especially effective to distinguish the mixtures with high DR(depth of rut) but stable slope at the end of curve from the
mixture with lower DR and continuous slope. The field evaluation must be followed to prove whether the mixture which
shows a high DS value this method perform well in the filed.

Keywords : asphalt concrete, wheel tracking test, dynamic stability, rut, deformation-cycle curve
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E 1. Properties of asphalt cement

Classification AC 60-80 PG 76-22
Penetration 25C(0.Imm) 60 70
Absolute viscosity at 60°C (poise) 2464 2.150
Kinematic viscosity at 135 (cP) 425 -
Ductility 25T (cm) 138 -
Flash point () 334 -
Specific gravity 1.024 -

H 2. Properties of aggregates

Coarse aggregate | Fine aggregate Mineral filler
Test item
Source A|Source B|Source A|Source B|Source A| Source B
A t
PRl am | 2 | 27 | 21 | 283 | 283
S.G.
ABRSION | 196 | 1938
(%) ' '
Absorpti
IO 055 | 02 | 141 | 163
(%)
E 3. Designation of mixtures
Designation Designation of mixtures
AD-AC | A: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, G : Superpave gap grade, AC : AC60-80 mix.
AG-PG | A:source, G : Superpave gap grade, PG : PG76-22 mix.
BG-AC | B:source, G : Superpave gap grade, AC : AC60-80 mix.
BG-PG | B :source, G : Superpave gap grade, PG : PG76-22 mix.
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#5. DS and Final depth of wheel tracking test
DS (cycle/mm)
No. |Mixture designation Depth of Rut D point (cycle) 2700-D point New
(mm) (cycle) Jap Kor
DS DS:2 DStotat
1 (BG-PG1) 25 60 2,640 4,286 3,134 48 2,112 4,320
2 (BG-PG2) 3.6 107 2,593 1,201 1,511 36 2,250 4,189
3 (AG-PG1) 4.1 253 2447 998 1,296 128 1,187 2,660
4 (BD-PG1) 6.2 294 2,405 4,615 1,361 91 830 1,757
5 (AG-PG2) 69 244 2,456 857 758 79 628 1,577
6 (BD-PG2) 8.9 149 2,551 448 412 61 392 1,516
7 (AD-PG1) 9.1 112 2,588 556 543 41 414 1,358
8 (AD-PG2) 11.5 206 2,494 359 340 61 310 1,116
9 (BG-AC1) 137 193 2,507 364 314 46 262 921
10 (BG-AC2) 139 250 2,450 387 317 52 272 855
11 (AG-ACI) 14.2 337 2,363 196 240 81 236 906
12 (AG-AC2) 152 569 2,131 291 160 80 262 712
13 (BD-AC1) 16.8 480 2,220 269 263 59 256 646
14 (BD-AC2) 19.5 902 1,798 234 181 89 192 554
15 (AD-ACI) 276 558 2,142 377 128 42 149 391
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