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Evaluation of high temperature performance for upper surface layer
asphalt mixture in RIOHTrack based on SPT

ZHA Xu-dong', LUO Tao', LIU An-hui', WANG Xu-dong®

(1. School of Traffic and Transportation Engineering, Changsha University of Science &. Technology, Changsha
410114,China; 2. Research Institute of Highway., Ministry of Transport., Beijing 100088, China)

Abstract: In order to use the Simple Performance Test (SPT) to reasonably evaluate the
high temperature performance of asphalt mixture, the high temperature performance of sev-
en kinds of upper surface layer asphalt mixture used in the full-scale test circular track
(RIOHTrack) in Research Institute of Highway, Ministry of Transport was tested by two
kinds of SPT method including complex modulus and repeated load respectively. The evalu-
ation results of five test indexes were analyzed and compared with the wheel tracking test in
China, including dynamic modulus [E " | and anti-rutting factor [E " |/sing obtained by the
SPT complex modulus test, as well as flow number Fy . ratio of permanent strain to flow

number ¢,/Fy and permanent strain slope ¢ obtained by the SPT repeated load test. The re-
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sults show that the correlations are obvious among the evaluation indexes obtained by the

same SPT method, and the evaluation results are basically consistent, while the correlations

are poor among the evaluation indexes for different test methods. Then the dynamic modu-

lus |E* | and the flow number Fy can be optimized and selected as the suitable indexes for

the SPT complex modulus test and the SPT repeated load test respectively to evaluate the

high temperature performance for upper surface layer asphalt mixture. Meanwhile, there

are some differences when the influence sensitivity of asphalt binders to high temperature

performance of mixture is evaluated by different test methods. The unconfined SPT is not

appropriate to evaluate the high temperature performance of SMA mixture.

Key words: asphalt mixture; high temperature performance; Simple Performance Test

(SPT); dynamic modulus; anti-rutting factor; flow number; permanent strain
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Table 1 Test results of main performances of asphalt

B T 25 CH A/ A/ 5 CHERE/
TUES (0.1 mm) C mm
SBS1 63.4 72.7 285
SBS2 62.6 75.5 294
SBS3 52.3 77.6 163

AR22% 37.8 70.0 67

1.2 BELZITER
THZEVIFIRER S E R AR 2 FF H
B AC-13 #1 SMA-13, H:Ar AC-13 X 4. 75 mm
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Table 2 Composite gradations and optimal asphalt contents of asphalt mixture
e G FL (mm) {33 %/ %
Ui RiEaey S
=) 16 13.2 9.5 4.75  2.36 1.18 0.6 0.3 0.15  0.075

AC-13-65%-SBS1 5.05 100. 0 98.0 60. 6 34. 8 25.4 17.7 13.4 9.9 8.8 7.1

AC-13-70%-SBS1 5.16 100. 0 97.9 58.1 30. 3 21.2 15.3 12.0 9.4 8.5 7.0

AC-13-70%-SBS2 5.05 100. 0 97.9 58.1 30. 3 21.2 15.3 12.0 9.4 8.5 7.0
AC-13-70%-AR22% 6.22 100. 0 97.9 58.1 30. 3 21.2 15.3 12.0 9.4 8.5 7.0
AC-13-70%-SBS1-4i 5.40 100. 0 97.9 58.1 30. 3 21.2 15.3 12.0 9.4 8.5 7.0

AC-13-80 %-SBS3 4. 54 100. 0 97.5 51.4 19.4 10. 4 7.0 5.2 3.8 3.3 2.7
SMA-13-75 %-SBS1 5. 82 100. 0 97.7 54.7 24.9 16.7 13.9 12.5 11.4 11.0 9.7
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Table 3 Master curve parameters of asphalt mixture at reference frequency 5 Hz

FEMEE | FMESH

ALl ¢ EZkS%

W IR R
Ay A, T, T, ?, A T. w

AC-13-65%-SBSI 4. 444 2.319 35,107  14.322  6.124 24,375  39.194  22.582

AC-13-70%-SBS1 4. 447 2.058  38.920  15.821  3.583 26,542  41.730  26.173

AC-13-70%-SBS2 1.503 2.175  38.294  16.345  3.582  25.836  40.513  25.786
AC-13-T0%-AR22%  4.427 1.830  49.063  17.325  3.944  24.843  49.146  25.627
AC-13-70%-SBS1-4i  4.439 1.954 42981  17.650  3.532  25.838  46.247  27.487

AC-13-80%-SBS3 1.336 1.574  45.676  18.380  3.685  25.461  46.174  28.025
SMA-13-75%-SBSI 1.420 1772 41,941 17.825  1.776  28.931  43.190  29.114
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Fig. 1 Dynamic modulus master curves of asphalt

mixture at reference frequency 5 Hz
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Fig. 2 Phase angle master curves of asphalt

mixture at reference frequency 5 Hz
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Table 4  Analysis results of SPT complex modulus

test of asphalt mixture

[E" | ¢ [E* |/sing

Wi IR AR

gif/MPa HEF /(O g5/ MPa

AC-13-65%-SBS1 433 4 22,1 1153 3
AC-13-70%-SBS1 360 5 24.4 872 5
AC-13-70 %-SBS2 460 2 23.0 1177 2
AC-13-70%-AR22% 539 1 26.7 1202 1
AC-13-70%-SBS1-#i 437 3 26.3 985 4
AC-13-80 %-SBS3 277 7 26.2 627 7
SMA-13-75 %-SBS1 300 6  26.3 677 6

MFE 3.4 FIE 1,2 ATRAF .
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Table 5 Analysis results of SPT repeated load test of asphalt mixture

Fx €p ep/Fx ¢
ARy S| gEm L) ZhL Y
x F ey ke
AC-13-65 %-SBS1 2 393 2 1.505 2 6. 876 2 1. 900
AC-13-70 %-SBS1 1120 4 1.522 4 13. 580 4 4,612
AC-13-70%-SBS2 1 361 3 1.736 7 12.921 3 4.529
AC-13-70%-AR22 % 548 6 1.623 6 30.998 6 13.167
AC-13-70%-SBS1-4 5173 1 1.519 3 3. 004 1 0. 839
AC-13-80%-SBS3 283 7 1.561 5 55. 375 7 25.900
SMA-13-75%-SBS1 727 5 1. 485 1 20. 499 5 7.176
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Table 6 Analysis results of wheel tracking

test of asphalt mixture

WHHRARER  DS/(K+mm D) 8/% HEFF
WME R e 28 HY SPT {50 11T 4 45 R A7 AC-13-65 % SBSI 3 646 3.31 5
E—E2E R, Hob, i TR0 Y R A 29 AR AC-13-70%-SBS1 2 494 4.17 6
JH . SMA-13 REFE 41 A& #7 B B4k 55 45 48 1 ¢ i . AC-13-70 %-SBS2 3 898 2.82 4
B e B R X AS T ALK T AC-13-70 %-SBS1-4it AC-13-70%-AR22% 9723 2.00 2
Fl AC-13-70%-AR22% , Mt T HEBA M E N E AC-13-70 %-SBS1-#i 17 342 1.45 1
SRR 7 A )T 955 1 S 5 F M 0+ 3 AC-13-50 %583 113 751 7
7 0 T 0 45 R 25 ROk T e T R R B SMA-13-75%-SBSL 4 081 249 3
FTT B IFMARAFZE 894 KM P)E R HR?
Table 7 Correlation determination coefficients R? between various evaluation indexes

A 48 A [E<] |E*|/sinp  Fx ev/Fx ¢ DS ) &

|E* | 1.0000  0.9335 0.2112 0.1709  0.1575  0.4947  0.4379 1/6

|E* |/sing  0.9335 1.0000 0.2631 0.2151 0.2085 0.3196  0.300 8 1/6

Fx 0.2112 0.2631 1.0000 0.9960 0.9915 0.4055  0.406 9 1/9

e/Fx 0.1709  0.2151  0.9960 1.0000  0.997 1  0.3924  0.3950 1/9

¢ 0.1575 0.2085 0.9915 0.9971 1.0000  0.3648  0.3775 1/9

DS 0.4947  0.3196  0.4055 0.3924  0.3648 1.0000  0.939 4 1/6

8 0.4379  0.3008 0.4069 0.3950 0.3775 0.9394  1.0000 1/6

CREMBSE 0.5376  0.5020 0.5464 0.5281 0.5168 0.5881 0.5774  —
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