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Study on preparation and pavement performance of ultra-high modulus
asphalt concrete

LI Jiusu, BAO Angqing,JIANG Shunjun
(School of Traffic & Transportation Engineering , Changsha University of Science & Technology , Changsha 410114, China)

Abstract: Aiming at the problems of rutting and low temperature cracking of high modulus asphalt
concrete (HMAC) induced by the repeated heavy load, the influence of the asphalt binder, fine
aggregate type and content on the pavement performance of the UHMAC was studied. To prepare three
gradation types( EME-14, AC-13, SMA-10 ) of ultra-high modulus asphalt concrete specimens, two
kinds of asphalt binders (high viscosity asphalt and 30#original asphalt) and two kinds of fine
aggregates (quartz sand and carborundum) are designed. The test results show that, the high-
temperature rutting resistance performance of the UHMAC can be improved further by high viscosity
asphalt, and the low-temperature cracking resistance performance is better than that of 30# original
asphalt concrete. The HMAC with carborundum sand has good high-temperature resistance
performance, and the positive effect on the dynamic modulus of the UHMAC is greater than that of
quartz sand. The dynamic modulus of the UHMAC with optimal proportion can reach 28 956 MPa, that
is about 2.07 times of the specification requirement. Furthermore, the high temperature performance,
low temperature performance and anti-water damage property are also excellent.
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Table 1 Technical indexes of high viscosity asphalt

Bzt an S PSRN
£ A 25 °C/(0.1 mm) 43 40~80
BAbS/CC) 90.1 >70
5 ‘CHEE /em 44.7 >20
135 “CAii [RFH L/ (Pa-s) 3.81
60 CZh J1H 1/ (Pa-s) 81 000 >20 000
RS R 5
25 “CHAMEMKE /% 96 >85
EIC 1.5 .5

K2 EAFTHER L HTFRBER

Table 2  Test results of low grade road petroleum asphalt

S S E A
B A 25 °C/(0.1 mm) 34 20~40
HAkErC 72.6 50
15 CHEJ¥/em 375 20
60 ‘CZ) 1R/ (Pa-s) 920 >260
A (Ccoc)c 283 =260
1.2 £#
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Table 3 The composite grading table for the EME-14
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Table 4 The composite grading table for the AC-13

GifL/mm | A R % | RIC LR % | TR % | e e %
16.000 99.6 100.0 95.0 97.5
13.200 94.2 96.0 88.0 92.0
9.500 76.5 83.0 72.0 77.5
4.750 46.6 55.0 42.0 48.5
2.360 31.4 38.0 28.0 33.0
1.180 222 28.0 20.0 24.0
0.600 14.1 20.0 15.0 17.5
0.300 9.4 14.0 10.0 12.0
0.150 72 10.0 6.0 8.0
0.075 5.6 6.0 4.0 5.0

R5 SMA-10&mAREL
Table 5 The composite grading table for the SMA-10

T FL/mm | 2B /% | I EBRI% | ST W% | e %
13.200 100.0 100.0 100.0 100.0
9.500 96.0 100.0 90.0 95.0
4.750 31.0 60.0 28.0 44.0
2.360 26.0 32.0 20.0 26.0
1.180 21.0 26.0 14.0 20.0
0.600 17.0 22.0 12.0 17.0
0.300 14.0 18.0 10.0 14.0
0.150 11.5 16.0 9.0 12.5
0.075 9.5 13.0 8.0 10.5
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4R, EME-14, AC~13 F1 SMA-10 /E N 4 iR , 47 9%
b N4 MDA A A0 EE R, 1311 T 30 40 i i g L ok

i fL/mm | AR/ % | HIC L R% | R TFRY% | FAR{E%
14.000 96.7 100.0 90.0 -
12.500 92.0 - - -
10.000 79.1 - - -
8.000 68.7 - - -
6.300 61.6 70.0 50.0 60.0
4.000 42.1 60.0 40.0 50.0
2.000 29.9 38.0 25.0 31.5
1.000 17.9 - - -
0.314 9.7 - - -
0.250 8.9 - - -
0.080 6.4 - - -
0.063 5.6 7.7 5.4 6.6
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Table 6 Preparation scheme for the UHMAC specimen
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Fig. 1 Dynamic modulus test results of specimens at different
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Fig.3 Test results of dynamic modulus of asphalt concrete

with different content of fine aggregate
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