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Impact of base-surface contact conditions on
mechanical response of asphalt pavement
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Abstract: In order to study the impact of the base-surface contact conditions on pavement per-
formance, the mechanical response of pavement under different bonding conditions between base
and surface layer was analyzed. A numerical model based on delamination failure theory was es-
tablished. Substructure analysis was used to study the bonding state influence on pavement with
fine milling, rubber, SBS and conventional asphalt. Direct shear test was used to verify the pre-
diction model. The results show that compared with traditional methods, delamination failure
theory can reflect mechanical properties of interlayer with different materials and thicknesses;
loss of stiffness in interlayer material can be considered with the increasing wheel load; fine mill-
ing and other measures can improve the interlayer stress state under following condition, thin
pavement, large horizontal load coefficient and heavy traffic. 2 tabs, 17 figs, 13 refs.
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Fig. 1 Schematic diagram of traditional interlayer contact model
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Fig. 2 Pavement structure and load distribution diagram
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Tab.1 Damage parameters of interfaces

o H HFEWE | SBSEL R | Kt

Wi T Wi
SZRINIE/ (MPa « mm) | 4. 900 6. 000 6.100 | 6.500
455 1% 1 / MPa 0.039 0. 045 0.048 | 0.055
KA F /mm 2. 000 2. 000 2.500 | 2.500
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Fig. 4 Principal stress distribution curves under different treatments
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Fig.5 Principal stress distribution curves under

different asphalt pavement thicknesses
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Fig. 6 Principal stress distribution curves

under different horizontal load coefficients
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Fig. 7 Damage factor status under 50% overload
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Fig. 8 Damage factor status under 100% overload
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Fig. 9 Damage factor status under 150% overload
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Fig. 10 Base course treated with priming oil
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Fig. 11 Base course treated with fine milling
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Fig. 12 Paving asphalt and compacting
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Fig. 16 Layer strength curve unders different treatments
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Fig. 17 Layer strength prediction curves under different treatments
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