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Comparison of Performance of Rubber Wheel & Steel Wheel for Wheel
Tracking Test of Asphalt Concretes '
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X 1. Designation of dense-graded mixtures

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.

ADPG76 D graded A agg. PG76-22 mix

AD3RLS D graded A agg. AC 80-100 with RLDPE 8% mix.

AD3RHS8 D graded A agg. AC 80-100 with RHDPE 8% mix.
BD50O 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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29 1. Nlustration of (a) Kim tester setting on a Marshall press and (b) a typical load-deformation
curve from Kim test.
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%Y 2. Hlustration of (a) steel wheel without rubber, (b) steel wheel with a 7.5mm thick rubber,
and (c) steel wheel with a 15mm thick rubber

3. dat ! nzEk
3.1 HiEAl A

vhdui A 225 Z2AY 4 EFEY FF of2BE FF (DAC)2=E FAAE AxH &9FE
9 7= E4L § 29 2k #3F olARE FHFL NE olATE EFE YWt dYE EJFEEY Ui
A Yegm, stAAAEY FHARAE GA] B of2BE EFEo] 4w UYE EFEET A Y
Bl FREZ Aol AW A & aavt 2A vetwth A okxBE Fake] B A FF
of BAC] 56 - 6.0% FH Held 2 HAR FHAFFENA FAE 7.7kgf/em’F 8 125kgf/cm’ 7}
A FEEA vebgh o] EFEEL FF NEFPANIN BEFE AP ALEHUT

HE B A (BB 5 6 EE) +oeoverrereresrrrmsntenssiessistese st et s s se e e b e R s e e R SRR eR L b e b e s e e b e re st s 105



P EELERE

¥ 2. Marshall and tensile properties of dense-graded mixture at OAC

Mixture OAC Stability Flow ITS ©o8l
types (%) {kaf) {0.01cm) {kgtem?) {kgf/mm)
AD50 56 999 39 8.1 338
AD3R7 57 1,106 3 82 508
AD3S3 6.0 ' 1,196 36 77 508
AD3S5 5.9 1,134 37 9.8 672
AD3L6 59 1,157 34 87 634
ADPG76 5.8 1,263 46 10.6 513
AD3RLS 5.8 1,311 33 104 761
AD3RH8 59 1,348 32 108 717
BD50 56 1,162 32 10.3 511
BD3R7 57 1,139 36 79 496
BD3S3 5.8 1,190 39 99 682
BD3S5 59 1,256 39 10.2 713
BD3L6 57 1,266 33 11.6 801
BDPG76 57 1,239 31 104 671
BD3RL8 58 1,490 35 1.9 847
BD3RH8 59 1,563 38 125 835
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Steel wheel 7.5mm rubber wheel 15mm rubber wheel
Mixt 2= N - 2=
e s 2 [ UEAT 1x 24 | MEAF| 1m 25 | BEAT
AD50 14.68 14.72 0.19 5.59 9.44 36.23 4.09 7.68 43.14
AD3R7 17.90 18.73 3.20 7.50 9.21 14.47 1041 6.54 32.29
AD3S3 10.50 11.60 7.04 6.20 855 22.53 459 771 35.87
AD3S5 7.10 7.65 5.27 2.00 3.09 30.28 1.36 2.53 42.12
AD3L6 6.90 6.35 5.87 1.79 1.84 1.95 1.12 2.00 39.89
ADPG76 541 5.24 2.26 5.01 2.17 55.94 442 3.00 27.06
AD3RLS 1.12 1.09 1.92 0.89 1.05 11.66 1.20 1.22 1.17,
AD3RHS 1.89 2.01 435 1.45 1.20 13.34 1.11 0.84 19.58
BD50 19.62 22.19 8.69 11.40 8.80 18.20 11.5 7.82 26.94
BD3R7 2450 25.99 417 14.73 10.58 23.19 9.74 6.57 27.49
BD3S3 12.40 15.28 1471 462 6.12 19.75 3.40 6.40 43,29
BD3S5 9.50 11.52 13.59 3.14 2.98 3.70 1.78 2.78 31.01
BD3L6 8.96 9.75 5.97 6.10 4.09 27.90 1.44 3.42 57.62
BDPG76 6.75 6.93 1.86 476 353 20.98 4.39 3.23 2153
BD3RL3 2.12 2.28 5.14 0.89 0.55 33.39 0.84 0.72 10.88
BD3RHS8 2.00 1.89 4,00 1.70 0.92 42.10 1.11 1.03 5.29
Mean - - 5.52 - - 23.48 - - 29.10
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# 4 dYE EFFEY AR g NEFYA P F AP (cycle/mm) B3

_ Steel wheel 7.5mm rubber wheel 15mm rubber wheel
Mixtare | 4 21 | WEAT 14 ox | REAT| 1x o | BEAT
AD50 499 512 1.82 1,946 976 46.95 3,244 1,366 57.61
AD3R7 402 390 2.14 1,065 830 1754 602 1,462 58.93
AD3S83 980 580 36.26 1,260 855 27.08 2,542 1,609 31.79
AD355 2,074 2,046 16.16 2,564 4,337 36.33 7,518 6,763 7.48
AD3L6 3,996 3,764 4.23 4,950 4,807 2.07 18,520 15,690 10.50
ADPG76 2,988 1,995 28.18 1,705 7,528 89.19 2,714 23471 112.11
AD3RL8 15,635 18,136 10.47 21,000 15,960 19.28 11,083 13,300 12.86
AD3RHS8 12,560 14,250 8.91 8,867 11,735 19.69 9,008 36,273 84.85
BD5O 609 401 29.12 1,015 1,157 9.25 825 1,313 32.28
BD3R7 560 308 41.06 397 728 4161 679 1432 50.45
BD3S3 896 687 18.67 2,168 1,649 19.23 4,185 1,750 58.02
BD3S5 765 625 14.24 3,990 6,541 34.26 9,500 5,955 32.44
BD3L6 1,568 1,010 30.61 2,890 3,244 8.16 6,985 4,926 24.45
BDPG76 3,488 3,004 10.54 1,712 5115 70.49 3,764 4,337 10.00
BD3RLS 8,765 5,542 31.86 18,136 79,800 89.04 49,875 15,960 72.85
BD3RH8 13,685 11,735 10.85 5,783 18,136 73.04 11,735 19,950 36.67
Mean - - 18.45 - - 37.70 - - 43.33

33 HHEFHAIH 2} Kim test}e] ArMAMEAN A3}
¥ 4~68 2488 5492 DR DS#He Sptel BAIE ALY sl dojzx AFE niAEE R?
F#} zo] BojFE: glth. DR 3 Spel A &AL R? gol 0.8 ¢4, DS ¢ Spel 4a4e R® o] 07 ooz
L 58 ABg Veldch o FNE ZAukA = DR A9 R? gkel 0.95 oA, DS A9 R? gkol 0.94 o]
ERRI T '
E Ao e Astgolst THAAYE 2% AAutd > 75mm LFHH > 15mm 2Fuk
€22 vERT aFutF e FA 7 F@A X e 9T FAC FASTEE ABPYL dolA= Aeg Y
Bt ol nFulFH e FAY Frld uwel S FLEAL0] Frhslr] wEolel ddE).
F 5ol EEo] FAEE A4BAAL E48 19 Huleto] R = 0.8090 & ¢t R = 0.8562 Bttt £4%
2 Yelytth 53] "ol ZAE AEe gl R? = 09537 2 7HE $5% 434
3

A

lo

o2 B o #ojgte] YR L& ABEL B ol Huletyl 4] FAEAN HES Roez B
o Ao}
35 Steel wheel 20000 Steel wheel
30 16 Gneiss = O Gneiss R2 = 0.9537,
_. 25 | m Granite £ m Granite . ©
§ fg | R? = 0.9569 \° §1oooo - R2 = 0.9447
10 } 3
5 -
0 - 0 .
0 4 6 0 2 4 6
Sp(MPa) Sp(MPa)
@ ®)

% 4. Relationship of (a) DR vs. Sp and (b) DS vs. Sp by using loading head 4(1.0)
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19 5. Relationship of (a) DR vs. Sp and (b) DS vs. Sp by using loading head 4(1.0)
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I 6. Relationship of (a) DR vs. Sp and (b) DS vs. Sp by using loading head 4(1.0)
(15mm rubber wheel)
¥ 5. Coefficient of determination (R®) between Sp and rutting properties, DR and DS
Type 4(1.0) ,
Aggregate Whi’g dt}g%gless R? for DR R? for DS Mean R
Steel 0.9569 0.9537 0.96
Gneiss 7.5mm 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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