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Reliability Evaluation of Rubber Wheel and Steel Wheel for
Wheel Tracking Test of Bituminous Concretes
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Abstract

Since the purpose of wheel tracking test is to find out relative difference of mixture’s rut resistance, the wheel is an important
part in the test for obtaining a consistent output. This study is performed to examine efficiency of different wheel material, rubber
and steel in wheel tracking test. The rubber was inserted as a ring on the outer face of the steel wheel, and thickness of rubber ring
was 15mm and 7.5mm and Omm (steel wheel without rubber), making the total outer diameter 200mm. The objective of this study
was to select reliable wheel material type in wheel tracking test at 60°C based on variance in output (rut depth and dynamic
stability) and correlation with S, (deformation strength). The result of regression analysis of rut depth with S, showed that R> values
of wheel rubber thickness of 15mm, 7.5mm and Omm were 0.7, 0.8 and over 0.9, respectively. In a case of steel wheel (Omm), the
highest R? value was 0.9569. Therefore, the wheel without rubber ring was the best in output consistency level and coefficient of
determination (R?) with deformation strength. Therefore, the steel wheel without rubber ring is suggested as the best choice for

wheel tracking test of asphalt concrete.

Keywords : wheel tracking test, rut, dynamic stability, SD(deformation strength)
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Designation Description of mixture
AD50 Dense (D)-graded gneiss (A) agg. AC 60-80 mix.
AD3R7 D graded A agg. AC 80-100 with SBR 7% mix.
AD3S3 D graded A agg. AC 80-100 with SBS 3% mix.
AD3S5 D graded A agg. AC 80-100 with SBS 5% mix.
AD3L6 D graded A agg. AC 80-100 with LDPE 6% mix.

ADPGT6 D graded A agg. PG76-22 mix

AD3RLS8 D graded A agg. AC 80-100 with RLDPE 8% mix.

AD3RHS8 D graded A agg. AC 80-100 with RHDPE 8% mix.
BD50 Dense (D)-graded granite (B) agg AC 60-80 mix.
BD3R7 D graded B agg. AC 80-100 with SBR 7% mix.
BD3S3 D graded B agg. AC 80-100 with SBS 3% mix.
BD3S5 D graded B agg. AC 80-100 with SBS 5% mix.
BD3L6 D graded B agg. AC 80-100 with LDPE 6% mix.

BDPG76 D graded B agg. PG76-22 mix.

BD3RLS D graded B agg. AC 80-100 with RLDPE 8% mix.

BD3RH8 D graded B agg. AC 80-100 with RHDPE 8% mix.
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Mixture OAC Stability Flow ITS SI
types (%) (kgf) (0.01cm) (kPa) (N/mm)
AD50 5.6 9,990 39 810 3380
AD3R7 5.7 11,060 34 820 5080
AD3S3 6.0 11,960 36 770 5080
AD3S5 5.9 11,340 37 90 6720
AD3L6 59 11,570 34 870 6340
ADPG76 58 12,630 46 1060 5130
AD3RLS 5.8 13,110 33 1040 7610
AD3RHS 59 13,480 32 1080 7170
BD50 5.6 11,620 32 1030 5110
BD3R7 5.7 11,390 36 790 4960
BD3S3 5.8 11,900 39 990 6320
BD3S5 59 12,560 39 1020 7130
BD3L6 5.7 12,660 33 1160 8010
BDPG76 57 12,390 31 1040 6710
BD3RL8 58 14,900 35 1190 8470
BD3RH8 5.9 15,630 38 1250 8350 |
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Steel wheel 7.5mm rubber wheel 15mm rubber wheel
13 | 22k | Ha | A8AS5%) | 12 | 24 | B | 9EARG%) | 14 | 23 | BE | BEAR%)
AD50O |14.68(14.72|14.70 0.19 559 1944 | 751 36.23 4.09 | 7.68 | 5.88 43.14

Mixture

AD3R7 [17.90|18.73|18.32 3.20 7.50 | 9.21 | 8.36 14.47 10.41 | 6.54 | 8.47 32.29

AD3S3 |10.50|11.60|11.05 7.04 6.20 | 855 | 7.38 22.53 459 | 771 | 6.15 35.87
AD3S5 | 7.10 | 7.65 { 7.38 5.27 2.00 | 3.09 | 2.4 30.28 1.36 | 2.63 | 1.95 42.12
AD3L6 | 6.90 | 6.35 | 6.63 5.87 179 1184 | 1.81 1.95 1.12 | 2.00 | 1.56 39.89

ADPGT76 | 541 | 5.24 | 5.33 2.26 501 | 2.17 | 3.59 55.94 442 | 3.00 | 3.71 27.06
AD3RL8 | 1.12 | 1.09 | 1.11 1.92 0.89 | 1.05 | 0.97 11.66- | 1.20 | 1.22 | 1.21 1.17
AD3RH8 | 1.89 | 2.01 | 1.95 4.35 145 (120 | 1.33 13.34 111 | 0.84 | 0.97 19.58
BD5O  |19.62]22.19]20.91 8.69 1140 | 8.80 | 10.10| 18.20 11.5 | 7.82 | 9.66 26.94
BD3R7 |24.50|25.9925.25 4.17 14.73 1 10.58| 12.65| 23.19 9.74 | 6.57 | 8.15 2749
BD3S3 |12.40|15.28(13.84| 14.71 462 | 6.12 | 537 19.75 3.40 | 6.40 | 490 43.29
BD3S5 | 9.50 |11.52|10.51} 13.59 3.14 | 2.98 | 3.06 3.70 1.78 | 2.78 | 2.28 31.01
BD3L6 | 8.96 | 9.75 | 9.36 5.97 6.10 | 4.09 | 5.09 27.90 144 | 342 | 2.43 57.62
BDPGT76 | 6.75 | 6.93 | 6.84 -1.86 476 | 353 | 4.14 20.98 439 | 323381 21.53
BD3RLS | 2.12 | 2.28 | 2.20 5.14 0.89 | 0.55 | 0.72 33.39 0.84 | 0.72 | 0.78 10.88
BD3RH8 | 2.00 | 1.89 | 1.95 4.00 170 [ 092 | 1.31 42.10 1.11 | 1.03 | 1.07 5.29

Mean - - 5.52 - - 23.48 - - 29.10

B4 2T EftEe| oif Mo e erEFAR el SHME  (cycle/mm) H

Steel wheel 7.5mm rubber wheel 15mn rubber wheel

12 2z | BE |HEAR%)| 1% 22k | #E [HEAF%)| 1A | 23 | HE |HEAR%)
AD50 499 512 506 1.82 | 1,946 | 976 | 1,461 | 46.95 |3.244| 1,366 | 2,305 | 57.61
AD3R7 402 390 396 214 | 1,065 | 830 98 1754 | 602 |1,462|1.032| 58.93
AD3S3 980 580 780 | 36.26 | 1,260 | 855 | 1,068 | 27.08 | 2,542 | 1,609 | 2,076 | 31.79
AD3S5 | 2,574 | 2.046 | 2,310 | 16.16 | 2,564 | 4.337 | 3451 | 36.33 | 7,518 6,763 | 7,141 | 7.48
AD3L6 {399 | 3,764 { 3880 | 4.23 14950 | 4807 | 4879 | 2.07 }18,520/15,690{17,240| 10.50
ADPG76 | 2,988 | 1,995 | 2,492 | 28.18 | 1,705 | 7,528 | 4,617 | 89.19 | 2,714 |23,471(13,093| 112.11
AD3RL8 | 15,635 18,136 16,886 10.47 |21,000|15,960|18,480| 19.28 |11,083|13,300|12,192| 12.86
AD3RHS8 | 12,560 | 14.250 | 13,405| 891 | 8,867 |11,735|10,301| 19.69 | 9,068 |36.273|22,671| 84.85
BD50 609 401 505 | 29.12 | 1,015 | 1,157 | 1,086 | 9.25 825 | 1,313 | 1,069 | 32.28
BD3R7 560 308 434 | 41.06 | 397 728 563 | 4161 | 679 |1,432]1,056 | 50.45
BD3S3 896 687 792 18.67 | 2,168 | 1.649 | 1,909 | 19.23 |4,185| 1,750 | 2.968 | 58.02
BD3S5 765 625 695 14.24 | 3,990 | 6,541 | 5,266 | 34.26 | 9,500 | 5955|7728 | 32.44
BD3L6 | 1,568 | 1,010 | 1,289 | 30.61 | 2,890 | 3,244 | 3,067 | 8.16 |6,985|4,926|5956 | 24.45
BDPG76 | 3488 | 3004 | 3,246 | 1054 | 1,712 | 5115 | 3414 | 7049 {3,764 | 4,337 | 4,051 | 10.00
BD3RL8 | 8,765 | 5,542 | 7,154 | 31.86 |18,136|79,800|48,968| 89.04 |49,875(15,960|32,918| 72.85
BD3RHS | 13,685 | 11,735 |12.710| 10.85 | 5,783 [18.136| 11,960 | 73.04 |11,735|19.950]15,843| 36.67
Mean - - 18.45 - - 37.70 - - 43.33

Mixture
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Wheel thickness
Aggregate and type F for DR R for DS Mean R

Steel 0.9569 0.9537 0.96

Gneiss 7.5um rubber 0.9114 0.8744 0.89 0.8990
' 15mm rubber 0.8818 0.8155 0.85
Steel 0.9532 0.9447 0.95

Granite 7.5mm rubber 0.8825 0.8216 0.85 0.8562
15mm rubber 0.8013 0.7337 0.77
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