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Abstract

In order to study the dynamic characteristics of the different stone asphalt mixtures, a simple
machine performance test (SPT) was used to test dynamic modulus and phase angles of
dense-graded AC20 designed by iron surrounding rock gravel and limestone gravel at different
temperatures and frequencies. Two gradations were designed by iron surrounding rock gravel,
and limestone gravel was designed according to the traditional grading trend. Based on the expe-
rimental results, the influence of load frequency and experimental temperature on the dynamic
characteristics of the two types of gravel mixtures was analyzed. According to the principle of
time-temperature equivalence, the Sigmoidal function was used to fit, and the master curve and
displacement factor of three grading asphalt mixtures at 20°C were obtained through regression.
According to the master curve, the performance of the three mixtures under dynamic load was
compared and analyzed. According to the analysis, the high temperature performance of the iron
surrounding rock gravel mixture is better than the limestone gravel under the low-frequency load
acts, that is, the long-term load acts. However, the difference between the two gradations of iron
surrounding rock gravel is very small. It showed that the iron surrounding rock gravel mixture
has good performance when the vehicle runs at low speed, that is, under long-term load.
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Table 1. The calculation table of three different gradations

F* 1 ZMREEHITER

o fiFl(mm)

s 26.5 19 16 13.2 95 475 236 1.8 0.6 0.3 0.15  0.075
ERUNED) & (7)
BH A A 1 1000 952 885 785 619 402 265 206 146 9.9 8.0 5.3
BH A A 2 1000 951 875 756 560 455 332 257 180 121 9.6 6.3
HIRAEA 100 981 907 808 620 386 265 192 124 8.3 6.8 48
e EFR 1000 900 830 730 560 350 220 150  10.0 6.0 5.0 4.0
e TR 1000 1000 950 860 700 480 330 230 160 110 9.0 6.0
R E 100.0 95.0 89.0 79.5 63.0 415 275 19.0 13.0 8.5 7.0 5.0
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Figure 1. The grading curve of three different gradations
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Table 2. The volume index of three different gradations

F* 2. ZMRECR S RHEARIERLE

R bR AW & & OAC (%) R VV (%) FRHE B2 VMA (%) PITEEHE VFA (%)
B A A 1 43 45 13.1 65.6
B HE A 2 4.1 4.4 13.0 66.1
FIRETEA 44 45 14.0 68.1
BeiHETR - 4.0~6.0 €13.0 65~75
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Figure 2. The trend of dynamic modulus and phase angle with loading frequency of gradation 1 of iron surrounding rock

gravel. (@) Dynamic modulus; (b) Phase angle
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Figure 3. The trend of dynamic modulus and phase angle with loading frequency of gradation 2 of iron surrounding rock gravel
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Figure 4. The trend of dynamic modulus and phase angle with loading frequency of limestone gravel asphalt mixture
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Figure 5. The master curve of three kinds of mixtures at 20°C
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Table 3. The regression parameters of the master curve of dynamic modulus at 20°C

# 3. 20 CEERE THTRETHENEEASH
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P 5.3 53 -38
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y -0.2 -0.2 -0.2
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