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Suggestion for Determination of Minimum S» for Rut-Resistable Asphalt Concretes

4y =g At o & AT £ g
Kwang W. Kim Byung J. Cho Soonjae Lee Young S. Doh

Abstract

Deformation strength (s,,) is a property which shows relatively good correlation with rut resistance of asphalt mixtures at high
temperature. The Asphalt Pavement Analyzer (APA) is widely used as an equipment for estimating rut resistance of asphalt mixtures.
The APA was used as corresponding property of the §,to estimate rutting resistance of asphalt mixtures. Many data were collected to
establish the correlation of s, with APA. For S, test, the specimen is submerged into the 60°C water for 30 minutes before applying a
vertical load at the speed of 50mmymin to obtain peak load (P) and deformation (y) for §, calculation. For the same materials, APA test
was performed. Relation of the s, with APA rut depth was evaluated using regression analysis. The R? value was 0.76, indicating this
simple test procedure being a possible method for predicting deformation resistance of asphalt concretes at high temperature. It was
also shown that, using the regression model, minimum value(s) of s, of surface course asphalt mixture or binder course for a particular
road level can be determined. The limit values inay be possible to use as cut-off value(s) of asphalt mixtures for the layer after further
elaborated studies.

Keywords : deformation strength, s,, asphalt concrete, pavement, rutting, APA.
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E 1. APA rut depth and S,at each OAC

Surface course mixture Binder course mixture

Agg. source Binder ?%C A]E;g)ld ?Pm;ﬁ) (Nil[;a) Agg. source Binder (()%C AIE;:;M ?Pmﬁ) (N?l[;a)
Hanson-Sandy Flats 64-22 | 47 | 42 | 367 | 374 | VulanRockingham 64-22 | 45 40 | 191 | T4
Vulcan-Palmetto 6422 | 53 | 41 | 232 | 530 | Vulcan-Rockingham 64-22 | 47 42 | 365 | 290
Vulcan-Palmetto 6422 | 50 | 37 | 299 | 559 | Vulan-Lyman 7622 | 50 41 | 081 | 11.38
Vulean-Rockingham 6422 | 50 | 42 | 298 | 537 | Vulcan-Rockingham 64-22 | 47 41 | 343 | 412
Martin Marietta 6422 | 53 | 41 | 520 | 276 |Hanson-Jefferson 64-22 | 52 38 | 670 | 344
Martin Marietta 6422 | 50 | 35 | 187 | 493 |HansonJefferson 64-22 | 47 39 | 380 | 570
Hanson-Lowry's 64-22 | 55 | 37 | 570 | 4.83 |Martin Marietta 6422 | 48 44 | 145 | 760
Vulcan-Blacksburg 64-22 | 54 | 40 | 216 | 6.16 | MartinMarietta 64-22 | 45 4.1 174 | 7.04
Vulcan-Blacksburg 64221 46 | 34 | 213 | 683 | MartinMarietia 64-22 | 48 39 | 210 | 613
Vulcan-Rockingham 64-22| 65 | 77 | 1000 | 1.85 |MartinMarietta 6422 | 45 39 | L14 | 617
Martin Marietta 64221 56 | 39 | 609 | 285 | Vulcan-Rockingham 7622 | 44 36 | 091 | 1067
Vulcan-Gray Court 64-22 | 57 | 42 | 263 | 421 |HansonLowrys 6422 | 49 39 | 267 | 518
Martin Marietta 6422 1 53 | 35 | 289 | 4.64 |MartinMarietta 6422 | 53 40 | 438 | 285
Vulcan-Blacksburg 6422 | 47 | 34 | 137 | 776 | Vulcan-Blacksburg 64-22 | 40 40 | 101 | 805
Vulcan-Rockingham 6422 | 55 | 41 | 471 | 274 | Martin Marietta 64-22 | 48 39 | 150 | 692
Martin Marietta 64221 50 | 37 | 146 | 757 | Vulcan-Stoney Point 64-22 | 44 39 | 428 | 331
Martin Marietta 6422 | 54 | 38 | 431 | 310 |HensonJefferson 64-22 | 45 40 | 379 | 421
Vulcan-Stoney Point 64-22 | 57 | 42 | 640 | 230 |MartinMarietia 64-22 | 48 38 | 180 | 579
Hanson-Jefferson 6422 | 53 | 34 | 500 | 341 |MartinMarietta 64-22 | 47 35 | 235 | 539
Vulcan-Blair 6422 | 55 | 41 | 702 | 321 | VulcanLiberty 64-22 | 43 38 | 248 -
Hanson-Jefferson 6422 | 54 | 41 | 462 | 397 | Vulcan-Rockingham 64-22 | 46 39 | 199 | 740
Hanson-Anderson 6422 | 54 | 37 | 450 | 4.63 | Vulcan-GrayCourt 7622 | 47 39 | 276 | 515
Martin Marietta 6422 | 54 | 40 | 387 | 490 | Vulcan-GrayCourt 64-22 | 46 43 | 137 | 930
Vulcan-Palmetto 6422 | 60 | 41 | 541 | 437 |Hanson-Jefferson 64-22 | 43 41 | 369 | 641
Martin Marietta 6422 | 52 | 40 | 191 | 612 | VulcanLiberty 64-22 | 46 40 | 210 | 824
Vulean- Blacksburg 64-22 | 46 | 39 | 1187 | 542 | Vulcan-Pacolet 64-22 | 45 40 | 117 | 771
Vulcan-Rockingham 6422 | 52 | 38 | 3.09 | 534
ZEA EF Y 52 Aot & & EEENE T 4.2 S, YA MEulot
T EE=9 S7 ORE 3 Ro] Uk & 9
Spol ThE APA 3} FF v+ frAkRle] o] & T AT fAR Feloln 2 FA 9] 3A4

A dataZ IALAE 272 37 1304
Hojgrh, AR EEE9 APA rut depth$}t S,¢
R= 076234 £ ] =& Ho|t}

j-L

= o] 8319 APA rut depth®} 5,8 43 41E
THE HE ¥ 2~40A HodFT F 204 B
S, 8 Z71o) wht 33 APA 3ol YolAn s, 7}
2.0MPalA 9mm °ldold APA Zo|= 3.0%
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a8 10. APA data from SCDOT Lab and S; data from

[

Sp (MPa)

ARTS Lab
8
7
e}
6 y=20.388x" %2
s R*=07339
E
Es
£ g
o 4
s g\ ©o
[
< 3%
a
<
2 3 o O
1] o
0 t t t : . }
0o 1 3 4 5 6 7 8 9 10 N 1
Sp (MPa)

123 12. Relation of APA rut depth with S, for binder

course mixtures
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y= 21574512592
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72| 11. Relation of APA rut depth with S, for surface
course mixtures

12
10 1
y = 22 %3)(-‘.291‘
T 8 R*=0.7508
£
£ A\ ©
a 6 m]
R BNa 7
£ N
2 4 o 0O oo
DLA
2 4 mps g o
[} [m]
Q T T T T T —T T
o 1 2 3 4 Is e 7 8 98 10 1 12
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mixtures

E 2. Predicted APA rut depth based on S, and slope of curve fo_r surface course mixtures

713] 13. Relation of APA rut depth with S, for all

Sp(MPa) 2.000 3.000 3.193 4.000 4.795 5.000 6.000 7.000
Rut(mm) 9.013 5409 5.001 3.765 3.000 2.843 2.260 1.861
Slope -5.674 -2.270 -1.972 -1.185 -0.787 -0.716 -0474 -0.335
H 3. Predicted APA rut depth based on S; and slope of curve for binder course mixtures
Sp(MPa) 2.000 3.000 3.045 4.000 4.565 5.000 6.000 7.000
Rut (mm) 8.501 5.096 5.001 3.545 3.000 2.675 2.125 1.749
Slope -5.364 -2.144 -2.073 -1.118 0771 -0.675 -0447 -0.315
# 4. Predicted APA rut depth based on S, and slope of curve for total mixtures
Sp(MPa) 2.000 3.000 3.156 3.500 4.000 4.688 5.000 6.000 7.000
Rut(mm) 9.014 5.340 5.001 4.376 3.683 3.000 7 2.761 2.182 1.788
Slope -5.820 -2.299 -2.046 -1.615 -1.189 -0.826 -0.713 -0.470 -0.330
200 e 2T 28k =27
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