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Investigation on Mechanical Response of Asphalt
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Abstract; In order to analyze the influence of the moving load and the initial damage state of the
connecting layer on the mechanical response of the pavement structure, based on the bilinear
cohesive constitutive model, a mathematical model of progressive damage of connecting layer is
established , which under different initial damage states its stiffness and strength are deduced, and a
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finite element model of asphalt pavement structure at different initial damage states is established
under moving load. The results show that the larger the vertical component load of the moving load
is,the greater the shear stress between the base layers is,the greater the tensile stress at the bottom
of the base layer is, the more serious the damage of the connecting layer is; the larger the
horizontal component load of the moving load is, the greater the shear stress between the base
layers is,the more serious the damage of the connecting layer is, but the influence on the tensile
stress at the bottom of the base layer is weak ;the more serious the damage of the connecting layer
is,the greater the tensile stress of the base layer bottom under the action of moving load is. When
the connecting layer fails completely, the bottom tensile stress of the base layer under the load is
21.28% - 34.28% higher than that when the connecting layer is not damaged;the higher the
damage degree of the connecting layer, the lower the damage degree of the second generation
under the load. The conclusion is that the load on asphalt pavement and the initial damage of
connecting layer have great influence on the mechanical response of asphalt pavement.

Key words ; asphalt pavement; moving load ; connecting layer;damage failure ; mechanical response
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Fig.1 Characterization of the cohesive zone model
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Fig.2 Curve of cohesive force and displace for bilinear cohesive constitutive model
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Table 1 Material parameters of asphalt pavement
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Table 2 Material parameters of connecting layer

without damage
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Fig. 4 Numerical model of pavement structure with connecting layer
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Fig.7 Damage conditions of connecting layer under different horizontal force coefficients
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Table 3 Load cases with different horizontal force

coefficients
/% ¢ [ £ 4/ MPa K1 3/ MPa
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Fig. 8 Stress condition of pavement structure under different coefficients of horizontal force conditions
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Fig. 10  Stress in connecting layer under different vertical loads
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Table 5 Stiffness and damage stress in connecting layer under different initial damage conditions

Iy e K./10° (Pa-m~") K,/10° (Pa-m~") 7./10* Pa T./10* Pa
0 3. 860 9.990 5. 830 5. 830
0.2 3.088 7.992 5.819 5.825
0.4 2.316 5. 994 5. 800 5.818
0.6 1. 544 3.996 5.764 5. 804
0.8 0.772 1.997 5.659 5.762
1 0 0 0 0
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Fig. 11 Evolution of the maximum tensile stress in the base course of pavement structure under moving load
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