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Modulus of High Modulus Asphalt Mixture

WANG Yu-kai, LI Li-han, SUN Yan-na
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education , Tongji University, Shanghai 201804 , China)

Abstract: The modulus of asphalt mixture is an important parameter in asphalt pavement structure
analysis. The tests for dynamic modulus and static resilient modulus were conducted reguarding
three kinds of high modulus asphalt mixtures, SBS modified asphalt mixture and A — 70 # asphalt
mixture. The distribution and influencial factors of modulus and the correlation between the two
kinds of modulus were analyzed. The results indicate that the modulus of high modulus asphalt
mixture is significantly larger than that of the contrastive asphalt mixture at the same testing
conditions,and the magnification of dynamic modulus increases with the decrease of frequency. The
static resilient modulus of asphalt mixture has an exponential relation with the dynamic modulus at
low frequency, and the values of static resilient modulus can be used to estimate the dynamic
modulus if the test conditions are limited.
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Tab.1 Gradation composition of asphalt mixture

fififLFL42 /mm 16 13.2 9.5 4.75  2.36

W EH R % 100 96.4 80.6 51.5 40.9

FHifLFLA/mm 1.18 0.6 0.3 0.15  0.075

Wi EH R % 28.8 19.9  12.7 9.6 6.2
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Tab.2 Basic information summary of asphalt mixture

TR A AL TR AR Vi HSC TR
IR R A-70#+0.6% W
Wi A PR.S I
B RADEREHEE  A-T704+0.6% 8
TIRA R Wi IR AR AT
i 5 7 2 e A S ~
VAR BRI B
sfpggis  SBSEMEMITTIR AR SBS BT SBS

ATk

A-T0# I IR AR A-T0#% 70#
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S RIS R B TR S R
AR ELAR ) (JTG E—20—2011) % T0738—
2011 P47, 15 e HAREC A HLHEH i & IR A kL 75
B T &AL 2 h SR IE B R S A
150 mm X 170 mm {5 FE A G 5 31 e SR A
SEAJE S BSBURE 100 mm X 170 mm A R A A4
s Z 5 R DI EIWLDD 5 T BGESAE R  » PRE U
FEJy 150 mm + 2. 5 mm. & & o 5. 15, 20,
40 °C A% % 0.1,0.5,1,5,10,25 Hz.

FRASHL RIS BB I T RIS R H R
AR AR ) (JTG E—20—2011) H g TO713—
2000 HE17. 4% H bR BC A FFE 605 7 1R A kL 76 i
HE TN 240 2 h 5 R A#E T 58 ¢100 mm X
100 mm (% B FE 44 2 F. I3 B o 3 R R
2 mm/min, 3 Bl 15 'CH120 C.
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Fig.1 Frequency effect on dynamic modulus under different temperatures
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Tab.3 Increase multiple of dynamic modulus of high

modulus asphalt mixture

TR AR H 2 10 f/Hz W R B
25 1.32 1.54 1.48

10 1.42 1.54 1.55

PR R AR 5 L47T LS 159
A— 704 IR AR 1 1.50 1.64 1.74
0.5 1.61 1.82 1.95

0.1 1.78 2.10 2.38

25 1.37 1.61 1.54

10 1.51 1.65 1.65

EREPEIRARES 5 1.69 1.77 1.81
SBS Wi IR A kLT E 1 1.77  1.93  2.05
0.5 1.92 2.17 2.32

0.1 2.06 2.44 2.76
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Fig.2 Temperature effect on dynamic modulus under different frequencies
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Fig.3 Resilient modulus of asphalt mixtures under
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different temperatures
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Tab.4 Regression results between static modulus

and dynamic modulus of asphalt mixtures

t/C f/Hz @ b R2
25 7.598 0 0.980 3 0.881 0
10 2.228 3 1.123 7 0.900 4
5 5 0.362 6 1.344 1 0.902 2
1 0.054 5 1.559 8 0.907 2
0.5 0.004 9 1.852 6 0.919 8
0.1 0.000 2 2.257 7 0.944 4
25 11.964 0 0.917 8 0.771 2
10 1.539 3 1.164 8 0.798 1
” 5 0.655 0 1.264 4 0.802 5
1 0.011 6 1.760 7 0.8111
0.5 0.001 9 1.9819 0.8225
0.1 3E- 06 2.795 0 0.842'1
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Fig.4 Correlation between static modulus and dynamic modulus of asphalt mixtures
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