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Study on Dynamic Modulus of HMB High Modulus Natural Modified Asphalt Mixture
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Abstract; In order to explore the dynamic modulus of natural modified asphalt mixture with high modulus of HMB and the change law of
its main curve, HMB was used as asphalt binder to prepare EME20 and AC20 asphalt mixture with different levels of composition. SPT
simple performance instrument was used to detect the dynamic modulus of two kinds of asphalt mixture with different levels of composition

at different temperatures and frequencies. The influence of temperature and frequency on dynamic modulus of asphalt mixture is
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analyzed. Based on the time—temperature equivalence principle, the principal curve equation of high modulus asphalt mixture is obtained

by nonlinear least square fitting. The results show that the dynamic modulus of asphalt mixture increases with the increase of load

frequency at the same temperature, and decreases with the increase of temperature at the same frequency. The dynamic modulus of two

kinds of asphalt mixture at different levels is measured by test, and then the dynamic modulus data is applied to fit the dynamic modulus

master curve, and the shift factor at different temperatures is calculated. The dynamic modulus master curve equation is obtained, and

the dynamic modulus at different temperatures is analyzed. It is predicted that the high and low temperature performance of EME-20

graded asphalt mixture is better than that of AC-20 graded asphalt mixture.
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Table 1 Performance indexes of HMB finished natural asphalt

M 5 AR BREER
LI IA=VA 82.5 =60
25 CIEE/em 46 =25
25 CEFABE/0. 1 mm 29 20~35
[N 5/ C 290 =260
175 CARERFE/Pa - s 0.9 <3
15 CHE/ (g/em?) 1.259 S
25 CHAEIRE/ % 88 =60
WK5Y/ % 21.5 <25
F Ak % -0.367 <0.5
25 CHREILSE/ cm 26 =10
25 CE AR/ % 79.3 =65
B/ 0 <2.5
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Table 2 Performance indexes of coarse aggregate
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AR RE % 17.8 <28
LB FE(E, % 18. 1 <30
A RIORL B 1t/ % 6.2 <15
WS/ % 2.6 <5
FEAR X % 5 2.843 =2.5

WK/ % 0.51 <3.0
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Table 3 Performance indexes of fine aggregate
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1.3 7%
W BEARTESR AT B, 08 125 50014 e #F
R ER

R4 THEREER

Table 4 Performance indexes of mineral powder
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Fig.1 Diagram of EME-20 and AC-20 grades
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Table 5 Calculation results of optimum oilstone ratio

] 0AC, 0AC, 0AC
EME-20 5.7 5.5 5.6
AC-20 5.5 5.5 5.5

# 6 EME-20 DERRIXIGLER
Table 6 EME-20 Marshall test results
Wmatk BRREE
/%  / (g/cm’)

VV/% MS/kN FL/0.1 mm VMA/% VFA/%

4.6 2.482 4.8 19.95 3.6 11.9 60.0
5.1 2.507 3.4 20.37 3.8 11.5 70.8
5.6 2.527 2.1 21.42 3.8 11.2 81.6
6.1 2.521 1.8 20.76 3.7 11.8 84.7
6.6 2.515 1.6 19.24 4.3 12.5 87.2

F7 AC-20 BERRIXWER
Table 7 AC-20 Marshall test results
AL B
/% / (g/em?)

VV/% MS/kN FL/0.1 mm VMA/% VFA/%

4.6 2.470 5.4 19.13 3.3 12.7 57.9
5.1 2.488 4.3 20.55 3.6 12.5 65.9
5.6 2.508 3.0 19.11 3.9 12.2 75.4
6.1 2.501 2.8  18.12 3.9 12.8 78.3
6.6 2.493 2.6 16.24 4.4 13.5 80.6
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Fig.2 EME-20 Dynamic modulus test data
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Table 8 Sigmoidal function fitting parameters and temperature shift factors
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a b ¢

BALHEF lga(T)

5C 35C 50 C
EME-20 2.4274 2.2622 -0.6531 -0.6271 -0. 0003 -0. 0620 1. 4968 1. 1791 —-1. 0464 —-2.3646
AC-20 2.7405 1. 8775 -0. 4959 -0. 6225 0. 0005 -0. 1264 1.7647 1. 1445 -2.0751 -3.3624
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