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Abstract: In order to clarify the mechanical properties of skeleton dense asphalt treated base mixture (SDATBM),
dynamic modulus was used as a mechanical index and uniaxial dynamic compression modulus tests were carried out
on three kinds of SDATBM (SDATBM-25, SDATBM-30 and SDATBM-40) with nominal maximum particle
sizes of 25, 30, 40 mm under different test conditions, and the dynamic modulus master curves of the above three
kinds of SDATBM were plotted. On this basis, influence of the nominal maximum particle size, loading frequency
and temperature on the dynamic modulus was investigated. The results show that SDATBM has excellent mechanical
properties; the dynamic modulus of SDATBM with different nominal maximum particle size has the same change
trend at different frequency and temperature, and the modulus of three kinds of SDATBM decreases with the increase
of temperature or the decrease of frequency; in the high temperature and low temperature region, temperature and

frequency variations have little effect on the dynamic modulus, but in the temperature range of 20—35 °C and moderate
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frequency range, temperature and frequency variations have the greatest influence on the dynamic modulus; in a wide

temperature range and a large loading frequency range, the dynamic modulus of SDATBM increases with the increase

of nominal maximum particle size.

Key words: road engineering; skeleton dense; asphalt treated base; dynamic modulus; dynamic modulus master

curve
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Table 1 Target aggregate gradation of three kinds of SDATBM

Sieve size/mm 37.5 31.5 26.5 19
SDATBM-25 100 100 95 74
Passing ratio(by mass)/% SDATBM-30 100 95 83 66

SDATBM-40 95 84 73 57

16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
65 57 46 30 23 15 12 10 8 7
57 45 30 22 16 13 10 9 8 7
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Table 2 Technical indexes of 70"matrix asphalt

Technical index Measured value

Penetration/(0. 1 mm) 67
Softening point/“C 52
Ductility/cm =150
Density/( g-cm ™) 0.987
Mass loss/ % —0.26
TFOT Penetration ratio/ % 77
Ductility/ cm 47
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Fig.1 Dynamic modulus of three kinds of SDATBM under different test conditions
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Table 3 Calculation table of logarithm of dynamic modulus
maximum of three kinds of SDATBM

SDATBM type  pwin/%  pyra/%  max E'/GPa a
SDATBM-25 12.7 67.1 3451.772  6.538
SDATBM-30 12.5 68.1 3466.702  6.540
SDATBM-40 12.1 68.5 3489.884  6.543

#4 3IESDATBMEHBHEEEMENHEXSH
Table 4 Related parameters of dynamic modulus main
curves of three kinds of SDATBM

. AE,/(KJ-

SDATBM type 0 1 Y
mol )

SDATBM-25 4.08 238 584.93 —1.39 —0.42

SDATBM-30 4.42 259 964. 02 —1.41 —0.45

SDATBM-40 4.72 302 379. 25 —1.52 —0.46
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Table 5 Displacement factor of dynamic modulus main
curves of three kinds of SDATBM

SDATBM type —10°C 5°C 20°C 35°C 50 °C

SDATBM-25 4.85 2.29 0 —2.07 —3.95
SDATBM-30 5.28 2.50 0 —2.25 —4.30
SDATBM-40 6.14 2.90 0 —2.62  —5.00
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