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Abstract:
material mechanical parameter values in current asphalt

In response to the insufficient reliability of
pavement design, and based on the tensile and
compressive difference characteristics of road materials,
this paper conducted a study of nonlinear characteristics
and quantitative relationship of tensile and compressive
parameters of asphalt mixtures under the influence of
multi-factor coupling. The results show that the tensile
and compressive stress-strain characteristics of asphalt
mixture in the elastic stage conform to the bilinear
characteristics of the bi-modulus theory. The tensile and
compressive mechanical parameters first increase sharply
with the increase of loading speed and then tend to flatten
out, and show a power function relationship. It has a
negative exponential relationship with temperature, and
the higher the temperature increase, the greater the
decrease in mechanical parameters. The relationship
between the asphalt dosage and the exponential decay
model function is that the change in asphalt dosage at high
temperatures (>30 ‘C) has a relatively small impact on the
mechanical parameters. The asphalt dosage corresponding
to the maximum mechanical parameter is basically
consistent with the optimal asphalt dosage obtained from
the Marshall test. In terms of the degree of influence,
temperature has the greatest influence on the mechanical
parameters, while factors have the most significant effect
on strength. The tensile strength parameter is more
sensitive than the compressive strength parameter, based
on which the quantitative value model of the tensile and
compressive parameter of asphalt mixtures under the
influence of multifactorial coupling has been established.
At the specification common temperature of 15°C (20°C),
the ratio of compressive strength to tensile strength and

the ratio of compressive modulus to tensile modulus can
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be 6.5 (7.5) and 1.6 (1.7) , respectively. The ratio of
compressive modulus to compressive strength and the
ratio of tensile modulus to tensile strength can be
400 (1 700) and 450 (2 000), respectively.

Keywords: road engineering; asphalt mixture; multi-factor
coupling; nonlinearity; mechanical properties; quantitative

model
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Tab.1 Test results of SBS modified asphalt

M N7 Hfy Wk AR
B (25°C,100g,5s)  0.1mm 52.6 30~60
FERF (5 cmemin b, 5°C) cm 28.6 =20
Ak C 76.0 =60
B (135°0) Pass 1.8 <3
MR (25 °C) % 79 =75
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Tab.2 AC-16 grading design

HALALIR/ IR/ 2

mm WA R TR W

19 100.0 100.0 100.0 100.0

16 95.4 100.0 90.0 95.0
13.2 86.5 92.0 76.0 84.0
9.5 70.5 80.0 60.0 70.0
4.75 45.0 62.0 34.0 48.0
2.36 30.2 48.0 20.0 34.0
1.18 23.0 36.0 13.0 24.5
0.6 15.4 26.0 9.0 17.5
0.3 10.7 18.0 7.0 12.5
0.15 7.1 14.0 5.0 9.5
0.075 5.3 8.0 4.0 6.0
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Tab.3 Test program design
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Fig. 1 Uniaxial compressive strength of asphalt mixture versus loading speed
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Fig. 5 Uniaxial compressive strength of asphalt mixture versus asphalt dosage
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Fig. 6 Direct tensile strength of asphalt mixtures versus asphalt dosage
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Tab.4 Summary of results of R./R, and E./E, of asphalt mixtures under multi-factors coupling effect

R./R, E./E,
v/(MPass ')

5°C 15°C 20 °C 30°C 40 °C 5°C 15°C 20 °C 30°C 40 °C
0.01 5.64 6.43 7.78 8.01 11.79 1.58 1.66 1.80 2.01 2.18
0.02 6. 14 6.35 7.30 7.77 10. 87 1.56 1.64 1.74 1.94 2.12
0.05 6. 40 7.03 7.19 7.78 10. 33 1.52 1.60 1.70 1. 90 2.05
0.10 6.42 6.98 7.49 7.74 10. 80 1.48 1.57 1.66 1.86 2.01
0.50 6.34 6.38 7.27 7.82 9.55 1.44 1.50 1.63 1.80 1.97
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Fig. 15 Comparison of mean values of R/R, of as-

phalt mixtures at different temperatures
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