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Correlation Analysis between Rut Resistance and Deformation
Strength for Superpave Mixtures
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Abstract

This study dealt with correlation analysis between deformation strength and rut resistance of asphalt concretes based on binder
grade in Superpave specification with changing submerging time. Currently, Mashall mix design is known to have little correlation
with rutting related performance. Therefore, some agencies started to use the Superpave method for asphalt mix design. But this
method has a weak point in that it can not distinct mechanical property of the asphalt mixtures designed. For solution of these
problem, this study used deformation strength, So, of Kim test which is a new approach under development for finding property
which represents rut resistance characteristics of asphalt mixtures under static loading. This study used two aggregates from two
regions and five PG asphalt binders. Final rut depth (DR) and dynamic stability (DS) from wheel tracking (WT) test were obtained.
and Sp value of the same mixture specimen which was made by gyratory compactor was obtained using loading head [4(1.0}].
Three submerging times 30min, 40min, 50min were used as a test variable at 60°C. Correlation analysis of DR and DS with Sp
were performed based on PG grade. It was found out that the Sp has a high correlation with DR and DS of superpave mixtures. The

highest R? was found from the Sp values of 30min. submerged specimen.

Keywords : deformation strength, rut resistance, superpave, wheel tracking
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I 1. A== 2Xe EN

Coarse aggregates Fine aggregates Mineral filler
Test items Standard
A B A B A B
Apparent Specific gravity above 2.5 2.662 2.725 2.669 2.735 2.83 2.83
Abrasion (%) below 35 20 17.76 - - - -
Absorption (%) below 3.0 1.248 1.099 1.194 1.061 - -
* A ! Gneiss, B : Granite
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Classification PG 58-22 PG 64-22 PG 70-22 PG 76-22 PG 82—22
Penetration 25T (0.1mm) 91 70 66 64 49
Kinematic viscosity at 135C (cP) 375 420 1650 2150 2850
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Mixture Type (kN) (ci,n) (k%)a)

PG 58-22(A) 3.74 0.246 4,338.73
PG 58-22(B) 3.55 0.256 4,061.32
PG 64-22(A) 4.31 0.275 4,814.91
PG 64-22(B) 3.52 0.233 . 4,160.30
PG 70-22(A) 5.00 0.411 4,873.68
PG 70-22(B) 414 0.296 4,508.54
PG 76-22(A) 5.83 ' 0.362 5,928.11
PG 76-22(B) 4.83 0.351 4,953.34
PG 82-22(A) 6.05 0.347 6,234.45
PG 82-22(B) ) 5.72 0.360 5,822.16

* A ! Gneiss, B : Granite

. P S
Mixture Type (kN) (ci,n) (kP?a)
PG 58-22(A) 3.90 0.273 4,366.47
PG 58-22(B) 3.75 0.279 4,164.30
PG 64-22(A) 4.06 0.275 4,533.62
PG 64-22(B) 4.04 0.267 4,557.35
PG 70-22(A) 4.49 0.313 4,787.42
PG 70-22(B) 4.14 - 0.330 4,344 .41
PG 76-22(A) 535 0.356 5,436.67
PG 76-22(B) 5.01 0.356 . 5,122.66
PG 82-22(A) 5.28 0.351 5,417.47
PG 82-22(B) 5.66 0.402 5.5654.59

* A ! Gneiss, B : Granite

Mixture Type (kl;) (ci,n) (kSPDa)

PG 58-22(A) 3.94 0.267 4,440.28
PG 58-22(B) 3.76 0.250 4,335.74
PG 64-22(A) 4.89 0.275 . 5,460.20
PG 64-22(B) 4.26 0.252 4,903.12
PG 70-22(A) 3.97 0.292 4,336.33
PG 70-22(B) 3.91 0.326 4,113.83
PG 76-22(A) 5.12 0.318 5,434.98
PG 76-22(B) - 4.28 0.332 4,474.52
PG 82-22(A) 4.25 0.334 4,433.87
PG 82-22(B) 4,76 0.347 4,905.05

* A Gneiss, B : Granite
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6. 2= AR(60T)Iol 28t HE 248 Z0|(DR) SHAHZ(DS)

Mixture Type (lc)nlf) (cyclI;/Smm)
PG 58-22(A) 1.582 238
PG 58-22(B) 1.566 219
PG 64-22(A) 1.550 235
PG 64-22(B) 1.300 264
PG 70-22(A) 1.405 246
PG 70-22(B) 0.953 463
PG 76-22(A) 0.938 422
PG 76-22(B) 0.635 723
PG 82-22(A) 0.332 1,425
PG 82-22(B) 0.260 1,810
* A . Gneiss, B : Granite
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; DR DS
Subrr}erglng Mean
Time Agg. A Agg. B Agg. A Agg. B
30 0.9272 0.9873 0.8794 0.9377 0.9329
40 0.9056 0.9150 0.8253 0.8490 0.8737
50 0.0251 0.2659 0.0698 0.3174 0.1696

* A ! Gneiss, B : Granite
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